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Carbonic anhydrase 
in differentiation, 436 
Carboxypeptidase 
energy transfer in 
metal in, 835 
as ruler, 821 
Cardiolipin 
synthesis of, 175 
Catalase 
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in differentiation, 431, 
436 
Catechol-O-methyl transferase 
mechanism of, 1053 
Cell cycle 
and cell density, 718-20, 
723 
and cell division, 741, 742 
and cell surfaces 
glycolipids in, 723 
glycosaminoglycans in, 
723 
modulating assemblies in, 
723, 724 
chromatin changes in, 732, 
733 
cyclic nucleotides in, 729-31 
Gp state in 
and cell density, 716, 718, 
719 
conditions for, 718, 719 
and cyclic nucleotides, 729- 
31 
and divalent cations, 722 
and growth factors, 721, 
722 
nature of, 717, 718 
and ornithine decarboxylase, 
731 


and quiescence, 717-19, 
723-29, 731-33 

and restriction point, 718- 
20 


G, phase in 
and chromatin changes, 
732, 733 
and cyclic nucleotides, 729- 
31 
and divalent cations, 722 
and growth factors, 721, 
722 
mutants in, 720, 721 
and polyamines, 731, 732 
and quiescence, 717, 718, 
727, 728 
restriction point in, 718 
and transport, 724-26 
Go phase in, 741, 742 
growth factors in 
and hormones, 721, 722 
nature of, 721 
and proteases, 722 
review of, 721 
and mitochondrial DNA, 
740 
mitosis in, 741 
models of, 717, 718 
mRNA synthesis in, 727-29 
ornithine decarboxylase in, 
731 


phases in 
Go, 717-33 
Gy, 716-18, 720-33 
Go, 716, 741, 742 
M, 716, 741, 742 
and quiescence, 717-19, 
724 
8, 716, 733-40 
and polyamines, 731, 732 
and protein degradation, 
726, 727 
protein kinase in, 730, 731 


protein synthesis in, 726-28, 


735, 741 
restriction point in 
and cell density, 718, 719 
and DNA synthesis, 719, 
720 
drug effect, 719, 720 
nature of, 718 
and protein synthesis, 726 
and RNA synthesis, 727, 
728 
S period in 
DNA elongation in, 736- 
38 
DNA polymerases in, 738 
histones in, 739 
length of, 733 
protein synthesis in, 735 
replicons in, 733-35 
Ceramidase 
and Farber's disease, 690, 
691 
Ceramide 
in Farber's disease, 690, 
691 
solubility of, 692 
structure of, 689 
Ceramide lactoside lipidosis 
defect in, 691, 695 
lipid accumulation in, 691 
symptoms of, 690 
transmission of, 699 
Ceramide trihexoside 
in Fabry's disease, 690, 
691 


Ceramidetrihexoside-a-galac- 


tosidase 


in enzyme replacement, 702- 


4 
and Fabry's disease, 690, 
691 
Cerebroside sulfatase 
activator of, 693 
Cerulenin 
and lipoprotein synthesis, 
516 
Ceruleotoxin 
and local anesthetics, 334 


nature of, 321 


Chemically induced dynamic 


electron polarization, 645 


Chemotaxis 


and galactose binding protein, 
948, 949 
and membrane lipids, 167 


Chloramphenicol 


and DNA synthesis, 1166 
and membrane protein syn- 
thesis, 505, 506 


Chlorophyll 


in photosystem I, 643, 646 
in photosystem II, 646, 648 
spectra of, 643 


Chloroplasts 


ATP:H,O oxygen exchange in, 
1042, 1070, 1071 
replication unit of, 283 


Cholecystokinin 


release of, 90, 91, 115 


Chondroitin sulfates 


in arterial wall, 400 
binding by, 395, 397, 398 
in cartilage, 399 
in confluent cells, 723 
proteoglycan of 
collagen binding of, 397 
core protein of, 397, 399 
structure of, 388, 389 
sulfation of, 388 
uptake of, 408 


Chorismate mutase 


and DAHP synthase, 575, 
579 

in phenylalanine synthesis, 
579 

in tyrosine synthesis, 579 


Chromatin 


in cell cycle 
changes in, 732, 733 
nonhistone proteins in, 
732 
in differentiation, 431, 442 
in MELC, 433 
replication of 
and assembly, 303, 304, 
306 
and DNA synthesis, 279 
and histone synthesis, 301- 
3 
intermediates in, 303 
models of, 303, 304 
and nucleosome structure, 
289, 302, 303 
structure of 
and DNA replication, 289 
and heparin, 410 
model of, 279 
proteins of, 280 





Chromaffin granules 
adenyl cyclase in, 207 
Chromatium vinosum 
photosynthesis in 
quinones in, 637 
reaction centers in, 635 
Chylomicrons 
apoproteins of, 753, 761, 
763 
biogenesis of, 761, 763 
function of, 752 
metabolism of 
biogenesis, 761, 763 
catabolism, 769-71 
and endocytosis, 771 
exchange in, 764 
lecithin cholersterol acyl- 
transferase in, 765 
lipoprotein lipase in, 763, 
766, 769 
site of, 763 
Chymotrypsin 
fluorescent derivative of, 
830 
B-sheet in, 255 
Ciliates 
cyst formation in, 4, 5 
Circular dichroism 
of glycosaminoglycans, 395, 
398 
of proteins 
and conformation prediction, 
270 
and a-helix, 256 
of ribosomal proteins, 220, 
233 
Citrate synthase, 20, 21 
Clostridium kluyveri 
amino acid synthesis in, 20, 
21 
citrate synthase of, 20, 21 
CoA transferase of, 26 
fatty acid oxidation in, 19, 
20 
fatty acid synthesis in 
and acetate, 15, 18 
CoA in, 19 
isolation of, 12, 13 
nutritional requirements of, 
13 
Clostridium tetanomorphum 
glutamate degradation in, 9, 
26, 27 
mesaconate formation in, 
27 
and vitamin Bj9 discovery, 
10 
Coformycin 
and adenosine deaminase, 
663, 668, 678 


Colchicine 


and cell growth 
and cell surfaces, 723, 
724 
and microtubules, 723 
resistant mutants in, 721 
and microtubule disruption, 
723 
and nucleoside uptake, 677 


Colicin B 


and iron uptake, 496, 497 


Colicin E 


and vitamin Bio receptor, 
495, 496 


Colicin E1 


DNA replication in 
elongation in, 1182-84 
initiation of, 1180-82 
in vitro, 1180-84 
requirements for, 1169 
in soluble systems, 1168 
termination of, 1184 
unidirectional, 1181 


Colicin E3 


and ribosomal RNA, 234 


Colicin I 


receptors for, 497 


Collagen 


of Ascaris, 133 
of basement membranes 
biosynthesis of, 151, 152 
cross-linking of, 153 
hydroxylation of, 152 
in invertebrates, 153, 154 
reviews of, 151 
and type IV collagen, 152 
biosynthesis of 
and ascorbate, 149 
in cell culture, 143, 144 
control of, 146 
in development, 142, 143 
and disulfide formation, 
147 
and gene expression, 142- 
46 
and glycosylation, 147 
hydroxylation in, 147, 
148 
mRNA in, 144-46 
reviews of, 131 
and secretion, 148, 149 
Cl, as, 132 
cross-linking of, 911 
in dermatosporaxis 
and propeptides, 133, 134, 
136, 138 
and type II procollagen, 
138 
electron microscopy of, 
135, 140 
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fiber formation in, 397 
folding of 
and glycine, 131 
and telopeptides, 131 
upon self, 132, 133 
glycosaminoglycan binding of 
iduronic acid in, 397 
interactions in, 396, 397 
sites of, 397 
localization of, 131 
and lysyl oxidase, 911 
nomenclature of, 131-33 
propeptides of 
amino, 133-40 
and antigenic determinants, 
132-36 
carbohydrates on, 142 
carboxyl, 133-35, 140-42 
and collagenase, 134 
and collagen structure, 
131, 136, 137 
and dermatosporaxis, 133, 
134, 136, 138 
disulfide bonds in, 135-39, 
141 
and extension peptides, 
133 
as protein family, 131 
and proteoglycans, 395, 397 
SLS aggregates of, 135 
telopeptides of 
amino, 136, 137, 140 
carboxyl, 141 
and folding, 131 
nomenclature of, 132 
type I 
cross-linking of, 140 
in development, 143 
genes for, 144 
localization of, 131 
polypeptides of, 132, 133 
propeptides of, 134-38, 
141 
synthesis of, 131 
type II 
and development, 142, 143 
localization of, 131 
polypeptides of, 132 
propeptides of, 135 
synthesis of, 131 
type III 
in development, 143 
genes for, 144 
localization of, 131 
polypeptides of, 132 
propeptides of, 135, 139, 
140 
synthesis of, 131 
telopeptides of, 140 
type IV 
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and collagen fold, 132 
localization of, 131 
polypeptides of, 132 
synthesis of, 131 
type V, 132 
x-ray diffraction of, 131 
Collagenases 
action of, 134 
Complement 
and collagen, 132 
Complementation 
in retroviruses, 70 
Concanavalin A 
and acetylcholine receptor, 
329 
and cell growth 
and cell surfaces, 723, 
724 
and quiescence, 719 
B-sheet in, 255, 256 
Corticotropin releasing factor 
action of, 95 
clinical use of, 95 
discovery of, 90, 93 
isolation of, 93-95 
nomenclature of, 92 
precursor of, 95 
purification of, 91 
release of, 93 
structure of 
heterogeneity of, 94 
precursor of, 95 
and vasopressin, 93 
see also ACTH 
Coumermycin 
and DNA elongation, 1166, 
1168 
and DNA gyrase, 471, 856, 
1183 
and DNA replication, 471 
Cross-linking 
of collagen, 911 
of lipoprotein, 494, 495 
of ribosomal proteins, 228- 
30 
in ribosomes 
of proteins, 228-30 
RNA-protein, 240, 241 
C-type particles 
architecture of, 40 
and retroviruses, 40 
Cyclic AMP 
and catabolite-sensitive 
operons, 1144 
and cell growth 
and adenylate cyclase, 
730 
and cyclic GMP, 729 
and Gy phase, 741 
and protein kinase, 730, 


Cyclic GMP 


B-Cystathionase 


731 
fluorescent derivative of, 
830 
and glutamine synthetase 
levels, 1155 
and growth hormone release, 
112 
and hormone secretion, 673 
levels of 
and adenosine, 664, 665, 
669, 671, 678 
and adenylate cyclase, 
665 
and immune response, 669 
and vasodilation, 671 
and LH-releasing hormone, 
107 
and luteinizing hormone, 
1014, 1015 
in platelets, 1019, 1020 
and prolactin release, 97, 
100 
and prostaglandin E, 673, 
1011-13 
and prostaglandin Ip, 1005 
and prostaglandin synthesis, 
1003, 1006, 1013, 1019, D 
1020 
and somatostatin, 118 
and transcription, 971 
and TRH action, 97 
Cyclic AMP phosphodiester- 
ase 
and cell growth, 730 
and cyclic GMP phosphodi- 
esterase, 729 


547 
Cystine 
transport of, 950 
Cytochrome c 
conformation of, 255, 269, 
270 
helix prediction in, 255, 
269 
mRNA for, 626 
Cytochrome c oxidase 
energy transfer in 
and distances in, 836, 837 
as ruler, 821, 825 
model of, 836, 837 
polypeptides of, 826 
Cytochrome P450 
isoenzymes of, 905 
in monooxygenases 
mechanism of, 904-8 
types of, 903, 904 
in steroid hormone synthesis, 
905, 906 
Cytoplasmic polyhydrosis 
virus 
RNA of, 1087 


DAHP synthases 
and chorismate mutase, 575, 
579 
regulation of, 575, 577, 580 
2'-Deoxyadenosine 
in immune response, 668 
metabolism of 
adenosine deaminase in, 
661, 663 
in cell proliferation, 663, 
664 
diagram of, 658 
removal of, 660, 661 
transport, 657-59 
and steroidogenesis, 673 
toxicity of, 667-69 
Deoxynucleotidyl terminal 
transferase 
in DNA sequence analysis, 
612, 613 
Deoxyribonucleases 
and chromatin replication, 
302 
and replication complexes, 
280 
see also Restriction endonu- 
cleases 
Dermatan sulfate 
in arterial wall, 400 
in artherosclerosis, 405 
binding by, 395 
biosynthesis of, 390 


and cell growth, 729 
and growth hormone release, 
112 
in platelets, 1020 
prolactin effect, 1015 
and prostaglandins, 1014, 
1020 
in transformed cells, 729 
Cyclic GMP phosphodiesterase 
anc transformation, 729 
Cystathionase 
mechanism of, 921 


suicide substrate for, 924 
Cystathione y-synthase 
in methionine synthesis, 
559 
regulation of, 560 
Cysteine 
biosynthesis of 
pathway of, 544, 547 
regulation of, 547-49 
and sulfate reduction, 





and blood coagulation, 402 
periodate oxidation of, 396 
in proteoglycans, 393 
structure of, 389 
uptake of, 408 
Dermatosporaxis 
collagen in 
and procollagen peptidase, 
133, 150 
propeptides of, 133, 134, 
136, 138 
nature of, 133 
Development 
histone synthesis in, 1101 
protein synthesis in 
and hormones, 1100, 1101 
in mitosis, 1101 
Diatoms 
photosynthesis in, 7 
Dictyostelium discoideum 
DNA polymerase of, 281 
Differentiation 
of erythroid cells 
and cell cycle, 440-42 
chromatin in, 431, 442 
DNA in, 432, 433 
and erythropoietin, 422 
and globin synthesis, 435, 
436, 439 
and hybrids, 439, 440 
induction of, 427-38 
plasma membrane in, 436- 
38 
RNA in, 433-35, 439 
stem cells in, 421, 422 
synchronization of, 422 
variant phenotypes in, 438- 
40 
erythroleukemic 
DNA in, 432, 433 
and erythropoietin, 426 
and Friend virus, 423-26 
and globin synthesis, 435, 
436 
and MELC characteristics, 
426 
plasma membrane in, 436- 
38 
RNA in, 433-35 
target cells in, 425, 426 
variant cells in, 438-40 
induction of 
agents in, 427, 428 
and cell types, 429, 430 
characteristics of, 431- 
38 
chromatin in, 431, 442 
committed cells in, 441 
DNA in, 432, 433 
mechanism of, 427, 428, 


437, 442-44 
nuclear proteins in, 433 
and oncogenicity, 430, 
431 
plasma membranes in, 
437 
resistance to, 438, 439 
RNA in, 431, 433-35, 439 
Dihydroorotate dehydrogenase 
localization of, 885 
Dimethyl adenine 
in ribosomal RNA, 227 
DNA-binding proteins 
and DNA replication 
initiation of, 293 
in replication complex, 
280 
single-stranded DNA, 
1169, 1170 
from herpesviruses, 295 
and replication complexes, 
280 
in single-stranded DNA 
replication 
functions of, 1169, 1170 
protein interactions of, 
1170 
see also Helix destabilizing 
proteins 
DNA conformation 
and binding proteins 
in bacteriophage T4, 452- 
54 
in bacteriophage T7, 455, 
456 
cooperativity in, 453 
in E. coli, 454, 455 
in eukaryotes, 456, 457 
gene 32 protein, 452-54 
helix destabilizing, 452- 
57 
and nuclease action, 454, 
455 
nucleosomal, 457-59 
RNA polymerase as, 457, 
473 
and DNA gyrase, 470, 471 
and DNA swivelases 
action of, 460-62 
assay of, 460, 461 
in E. coli, 459-62, 464 
in eukaryotes, 462-64 
intermediates in, 460 
nomenclature of, 460 
w-protein, 459 
role of, 464-66 
and strand closure, 461 
in transcription, 465 
and DNA-unwinding enzymes 
ATPase of, 466, 467 
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and DNA replication, 467 
and recBC nuclease, 468, 
469 
and rep protein, 467, 468 
and enzymes 
DNA gyrase, 470-75 
DNA swivelases, 459-66 
DNA unwinding, 466-70 
w-protein, 459 
in recombination, 464 
and helix destabilizing pro- 
teins 
in bacteriophage T4, 452- 
54 
in bacteriophage T7, 455, 
456 
DNA binding of, 453 
and DNA polymerase, 454 
in E. coli, 454, 455 
in eukaryotes, 456, 457 
in filamentous phage, 456 
gene 32 protein, 452-54 
properties of, 452 
and recBC nuclease, 468, 
469 
and renaturation, 454 
superhelix in 
and DNA gyrase, 470-73 
and DNA swivelases, 459- 
66, 472 
and domains, 451, 473 
formation of, 451, 470, 
473 
free energy of, 452 
and helix winding number, 
451, 452, 458-60 
and histone binding, 457- 
59 
and nicking-closing cycles, 
472 
and novobiocin, 470 
in nucleosome, 458, 459 
origin of, 471-73 
and protein association, 
451-59 
and recombination, 473 
requirements for, 473 
and superhelix density, 
452 
and topological winding 
number, 451, 452, 458, 
460 
types of, 451 


DNA-dependent ATPase 


and replication complexes, 
280, 281 


dnaG protein 


in DNA replication 
and other proteins, 1173, 
1174 
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and primer synthesis, 
1172, 1175 
requirement for, 1171 
DNA gyrase 
action of, 470, 472-75, 856, 
857, 1183 
components of, 1183 
and DNA replication, 1183, 
1184, 1186 
and DNA swivelase, 470, 
471 
drug effect on, 1166 
and novobiocin, 470, 471, 
1183 
and w-protein, 1184 
and strand uptake, 861 
subunits of, 470, 471 
DNA helicase, 1186 
DNA ligase 
in cloning, 610 
in eukaryotes, 738, 739 
and replication complexes, 
280 
DNA melting proteins 
see Helix destabilizing pro- 
teins 
DNA polymerases 
of bacteriophage T4, 454 
of bacteriophage T7, 456, 
469, 470 
in DNA sequence analysis 
and end labeling, 612, 613 
by plus and minus method, 
613-16 
in eukaryotes 
a, 280, 281, 305, 738 
B, 280, 281, 305, 738 
y, 280, 281, 305 
cytoplasmic, 280, 738 
and DNA dependent ATPase, 
280, 281 
and initiation, 293, 305 
primer for, 281 
properties of, 280-82, 738 
temperature-sensitive, 
299, 300 
exonuclease of, 281 
and helix destabilizing pro- 
teins 
of bacteriophage T4, 454 
in E, coli, 455 
in eukaryotes, 456 
interactions of, 853 
and strand displacement, 
853-55 
heparin effect, 410 
in membranes, 735 
polymerase I 
and colicin E1 replication, 
1180, 1181 


mutants in, 1176 
polymerase II 
and helix destabilizing pro- 
tein, 455 
mutants in, 1176 
polymerase III 
in DNA elongation, 1176- 
79 
properties of, 1176 
and replication complexes, 
280, 282 
and strand assimilation, 
860 
strand displacement by, 853- 
55, 860 
in yeast, 281 
DNA repair 
and DNA replication, 300 
and recombination, 866- 
71 
DNA replication 
in bacteriophage T4, 452 
in bacteriophage T7 
DNA polymerase in, 469, 
470 
gene 4 protein in, 469 
and chromatin replication 
and histone synthesis, 301- 
3 
intermediates in, 303 
in vitro, 306 
models of, 303 
and nuclease sensitivity, 
302 
and nucleosomes, 289, 
302, 303 
proteins in, 279-82 
coumermycin effect, 471 
and DNA gyrase, 471, 474, 
1183 
and DNA repair, 300 
DNA swivelase in, 464, 
474 
DNA unwinding enzyme in, 
467 
of double-stranded circular 
DNA 
of colicin E1, 1180-84 
elongation in, 1182-84 
initiation of, 1180-82 
of #X-174 RF, 1184-87 
rep gene in, 1186 
in rolling circle model, 
1185 
termination of, 1184 
in E, coli 
discontinuous, 1165 
and DNA binding protein, 
1169, 1170 
DNA gyrase in, 1183 


functions required, 1166, 
1167, 1169 
genetic studies of, 1165, 
1166 
in vitro, 1166-68 
in vivo, 1165, 1166 
and Okazaki fragments, 
1165 
electron microscopy of, 295 
elongation in 
in colicin El, 1182-84 
discontinuous, 736, 1182 
DNA gyrase in, 1183 
and DNA ligases, 738, 739 
DNA polymerases in, 738, 
1176-79 
dnaZ protein in, 1177 
genes for, 1166 
and histone synthesis, 739 
mechanisms of, 1176-80 
protein complexes in, 1177- 
79 
requirements for, 1167 
and swivel enzymes, 737 
and unwinding proteins, 
737 
extrachromosomal 
and gene amplification, 
295, 296 
in kinetoplasts, 296 
for rRNA, 295, 296 
zygotene, 296, 297 
in filamentous phage, 456 
genetic analysis of 
and cell cycle, 299 
and disease, 297 
and DNA repair, 300 
and mutants, 297-99 
and ts mutants, 299-301 
helix destabilizing proteins in 
in bacteriophage T4, 452 
in E. coli, 454, 455 
in eukaryotes, 456, 457 
and histone synthesis, 301- 


3 
inhibition of 
by fluorodeoxyuridine, 290 
by methotrexate, 291 
and protein synthesis, 289, 
290 
and single-strand DNA 
accumulation, 290 
initiation of 
and cell cycle, 293 
in colicin E1, 1180-82 
and DNA-binding proteins, 
293 
genes for, 1165, 1166 
and initiator proteins, 285, 
293, 294 





in vitro, 304, 305 
membranes in, 735 
nucleases in, 735 
and origin sequences, 285- 
87 
and palindromes, 285, 286, 
734 
in permeabilized cells, 
1168 
priming in, 1170-76 
and protein synthesis, 290, 
735 
and regulation, 285, 293 
in replicon, 734, 735 
requirements for, 1167 
RNA in, 292, 293, 736 
and RNA polymerase, 1170, 
1171, 1180-82 
semiconcervative, 279, 
280 
and superhelix, 285 
in SV40, 734 
unwinding proteins in, 737 
intermediates in 
and discontinuous synthesis, 
287 
and maturation, 288 
and nucleosome structure, 
289 
sizes of, 288, 289 
in stages, 288, 289 
in vitro 
and initiation, 304, 305 
in lysates, 304, 1168 
in nuclei, 304 
in permeabilized cells, 
304, 1166, 1168 
requirements for, 1167, 
1169 
in soluble systems, 1168 
in subnuclear preparations, 
304 
in vivo 
discontinuous, 1165 
in E. coli, 1165, 1166 
functions required, 1166, 
1167, 1169 
initiation of, 1165, 1166 
Okazaki fragments in, 1165, 
1166 
reviews of, 1165 
membrane proteins in 
mutants in, 505 
protein D, 497, 498 
protein G, 497 
mitochondrial, 740 
novobiocin effect, 471 
Okazaki fragments in 
initiation of, 1165 
joining of, 1166 


priming of 
ADP in, 1172 
definition of, 1170 
and dnaG protein, 1171- 
76 
requirements for, 1173, 
1174 
RNA polymerase in, 1170, 
1171, 1181, 1182 
rNTPase in, 1173 
and single-stranded DNA 
synthesis, 1170-76 
specificity of, 1174-76 
proteins of 
and cell cycle, 293 
DNA-binding, 293 
DNA polymerase, 280-82, 
293, 305, 306 
histones, 301-3 
initiator, 285, 293, 306 
in vitro, 305, 306 
in prokaryotes, 280 
and replication complexes, 
280 
rate of, 284, 285 
regulation of 
and chromatin organization, 
289 
and initiation, 285, 286, 
293 
models of, 288, 289 
and rate of synthesis, 
284 
and termination, 286, 287 
replication complexes in 
components of, 280 
and DNA polymerases, 
280, 282 
and rate of synthesis, 284 
replicons in 
definition of, 733 
in vitro, 740 
origin of, 733-35 
reviews of, 279, 1164 
RNA in 
in eukaryotes, 292, 293 
as primer, 292 
in prokaryotes, 291 
and single-stranded circu- 
lar DNA 
DNA binding protein in, 
1169, 1170 
dnaG protein in, 1171-74 
DNA polymerase in, 1176- 
79 
elongation of, 1176-80 
priming of, 1170-76 
RNA polymerase in, 1170, 
1171 
specificity of, 1174-76 


SUBJECT INDEX 


1271 


S period in 
DNA elongation in, 736 
and histone synthesis, 739 
and initiation, 733-35 
replicons in, 733-35 
strand displacement in 
and helix destabilizing pro- 
tein, 853-55 
and recombination, 853-55 
strand separation in 
energy for, 474 
factors in, 474 
termination of, 286, 287 
unit of 
arrangement of, 283 
and chromosomes, 283, 
284 
in organelles, 283 
and replicons, 282, 283 
in satellite DNA, 283 
see also DNA synthesis 
DNA sequence analysis 
chemical method of 
and bacteriophage A attach- 
ment site, 624 
and lac operon sequence, 
619, 620 
principle of, 618, 619 
and SV40 DNA, 621-24 
cloning in 
and DNA ligase, 610 
of histone genes, 629 
and mRNA, 611, 612 
and restriction endonucle- 
ases, 610 
of rRNA, 610, 611 
of vectors, 610, 611 
and DNA isolation 
and cloning, 610-12 
and restriction endonucle- 
ases, 609 
viral, 609 
labeling techniques in 
at 3'-end, 612, 613 
at 5'-end, 612, 613 
and strand separation, 612, 
613 
major steps in, 608 
methods of 
chemical, 618-24 
plus and minus, 613-18 
quantitative mobility-shift, 
624, 625 
plus and minus method of 
ambiguities in, 616 
and $X174 DNA, 616-18 
and DNA polymerase, 613- 
16 
primer for, 616 
principle of, 613-16 
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and protein sequences, 
616, 618 
of repetitive DNA, 629 
restriction endonucleases in 
and cloning, 610, 611 
in DNA fragmentation, 609 
and mapping, 609, 610 
and primer isolation, 616 
reverse transcriptase in, 
625, 626 
review of, 609 
strand separation in, 612, 
613 
DNA swivelases 
action of, 460-62, 474 
and bacteriophage $X174 
cisA protein, 464 
and DNA gyrase, 470, 471 
in E, coli 
action of, 460-62 
gene for, 464 
w-protein as, 459, 461 
in eukaryotes, 462-65 
in vaccinia virus, 466 
DNA synthesis 
adenosine effect on, 666 
and arabinosyl nucleotides, 
1166, 1168 
in bacteriophage A, 867 
and cell density, 719, 720 
and chromatin structure 
and cell cycle, 732, 733 
and initiation, 733 
and differentiation 
induction of, 427, 432, 
433 
in MELC, 482, 440, 441 
in eukaryotes 
bidirectional, 285 
and cell cycle, 284 
and chromatix replication, 
301-4 
and chromatin structure, 
289 
discontinuous, 287 
and DNA polymerases, 
280-82 
and DNA repair, 300 
genetic study of, 297-301 
and histone synthesis, 301, 
302 
inhibitors of, 289-91 
initiation of, 279, 280, 285, 
290, 293-95 
intermediates in, 287-89 
in vitro studies of, 304-6 
and replication complexes, 
280 
rate of, 284, 285 
and replication unit, 282- 
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84 
RNA in, 291-93 
and rolling circle model, 
295, 296 
site of, 280 
termination of, 286, 287 
unidirectional, 285 
and glucose transport, 725 
and growth factors, 721 
and histone synthesis, 739, 
1101 
and hormone binding, 722 
initiation of 
in retroviruses, 46, 49- 
52 
and tRNA, 43, 49 
in vitro, 740 
and membrane lipids, 167 
and membrane proteins, 
505 
and polyamine levels, 731 
and protein degradation, 
727 
replicons in 
definition of, 733 
in vitro, 740 
origin of, 733-35 
and restriction point 
and cell density, 718, 719 
and growth stimulus, 719, 
720 
and protein synthesis, 726 
in retroviruses 
and circle formation, 53- 
55 
discontinuous, 52 
and DNA replication, 53 
and infection, 47, 48 
initiation of, 46, 49-52 
and integration, 55-57 
primer for, 43, 49 
template for, 49 
RNA directed, 72, 73 
strand transfer in, 853-55 
see also DNA replication 
DNA unwinding enzymes 
ATPase of, 466, 467 
in bacteriophage T7, 469, 
470 
binding sites of, 737 
and DNA replication 
initiation of, 737 
in mutants, 467 
as initiators, 737 
and recBC nuclease, 468, 
469 
rep protein as, 467, 478 
DNA unwinding protein 
in DNA replication, 1186 
Dopamine f-hydroxylase 


copper of, 912 


E 


Ecdysones 
nature of, 798 
transport of, 798, 799 
E. coli 
see Escherichia coli 
Edeine 
and DNA synthesis, 1166, 
1168 
Egg albumin, 6 
Elastase 
B-sheet in, 255 
Elastin 
conformation of, 398 
glycosaminoglycan binding 
of, 398 
Electron microscopy 
of acetylcholine receptor, 
327, 337 
of adenovirus mRNA, 623 
of collagen, 135, 140 
and DNA recombination, 861, 
862 
of DNA replication 
and branch migration, 861, 
862 
extrachromosomal, 295 
in SV40, 305, 306 
of glutamine synthetase 
and DNA binding, 1146 
from K. aerogenes, 1139 
of membranes 
and fluid patches, 166 
by freeze-fracture, 379, 
380 
in gram-negative bacteria, 
484, 485 
lipoprotein of, 495 
matrix proteins in, 490, 
522 
and membrane assembly, 
514, 515 
mitochondrial, 954 
outer, 485 
resolution of, 380 
structure of, 485 
of mitochondrial membranes, 
954 
and nerve growth factor up- 
take, 209 
of procollagen, 135 
and protein structure, 252 
of retroviruses 
and classification, 40 
genes of, 45 
of ribosomal proteins, 222- 
28 





of ribosomes 
dimethyl adenine in, 227 
and energy transfer, 839 
and immune electron micro- 
scopy, 222-28 
proteins in, 222-28 
RNA of, 227 
708, 225 
30S subunits of, 222-24 
50S subunits of, 223, 225- 
27 
of SLS aggregates, 135 
of vitellogenin, 785 
Electron spin resonance 
of membranes 
analysis of, 374, 375 
and nitroxides, 373, 374, 
376-78 
and order parameters, 376, 
377 
and partitioning, 375 
principles of, 373, 374 
and spin labeling, 372-78 
and photosynthesis 
bacteriochlorophyll in, 
641 
bacteriopheophytin, 641 
and CIDEP, 645 
ferredoxin in, 643 
quinones in, 637, 638 
Encephalomyocarditis virus 
and host protein synthesis, 
1113 
RNA of 
5' end of, 1086, 1095 
and initiation factors, 1094, 
1095 
initiation site of, 1092, 
1094 
translation of, 1086, 1089 
Endocytosis 
of lipoproteins, 771, 772 
Endorphins 
and growth hormone release, 
112 
B-Endorphin 
and prolactin release, 100 
release of, 95 
Energy transfer 
in cytochrome oxidase, 821, 
825, 836, 837 
fluorescence 
efficiency of, 831, 832 
and end-to-end distances, 
841, 842 
fluorescent molecules in, 
825-27 
Forster's theory in, 820- 
22 
labeling reagents in, 827- 


30 
in model systems, 822 
orientation factor in, 822- 
25, 842 
as ruler, 820, 821 
strategy of, 825-32 
in galactose receptor, 821, 
833, 834 
in membranes, 821, 832, 
840, 841 
in metalloproteins, 834, 
835 
in pyruvate dehydrogenase, 
821, 837, 838 
reviews of, 819 
in rhodopsin, 821, 825, 826, 
832, 833 
in ribosomes, 821, 838, 
839 
in tRNA, 821, 826, 839, 
840 
Enkephalins 
and growth hormone re- 
lease, 112 
Enzyme mechanisms 
in acyl CoA dehydrogenase, 
885, 896 
in acyl transfer 
and adenylylation, 1054- 
56 
by aminoacyl-tRNA synthe- 
tase, 1054, 1055 
in antibiotic synthesis, 
1055 
ATP-independent, 1061- 
63 
in carboxylases, 1057, 
1058 
of CO, 1063-67 
and peptide hydrolysis, 
1062 
and phosphorylation, 1056- 
61 
steps in, 1053 
adenylylation in, 1054-56 
in alanine transaminase, 
921 
for aldolases, 1034, 1035, 
1037, 1051 
in D-amino acid oxidase, 
886, 888 
for arginine kinase, 1036 
in argininosuccinate synthe- 
tase, 1055, 1056 
in aspartate transaminase, 
919-21, 923-25 
biotin in, 1040, 1041, 1057, 
1058, 1060, 1063-67 
in carbamyl phosphate syn- 
thetase, 1058-60 
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in carboxylases, 1040, 1041, 
1057, 1058, 1060, 1063- 
65 
in carboxy transfer 
biotin in, 1063-67 
and enolization, 1063-66 
and cytochrome P450, 903- 
8 
for dehydrogenases, 1047, 
1049 
flavin in 
in S-adenosylhomocysteine 
lyase, 915 
in complex flavoproteins, 
202, 903 
in dehydrogenases, 885- 
98 
in glyceraldehyde phosphate 
dehydrogenase, 901 
in luciferases, 916, 917 
in lysine ¢-transaminase, 
924 
in monooxygenases, 898- 
902 
in ribulose diphosphate 
carboxylase, 916 
in serine dehydrase, 922 
in sulfite oxidase, 915, 
916 
in tryptophan synthetase, 
922-24 
in tyrosine phenol lyase, 
922 
in vitamin K-dependent 
carboxylases, 917, 918 
in xanthine oxidase, 903 
in fumarase, 1038, 1048 
in galactose oxidase, 911 
for glucose-6-P isomerase, 
1049, 1051 
in glutamate synthase, 898 
for glutamine synthetase, 
1042, 1046, 1056, 1057 
for glyoxalase, 1047 
in group transfer reactions 
of acyl groups, 1053-63 
in glyoxalase, 1047 
in isomerases, 1039, 1047- 
51 
of methyl groups, 1052, 
1053 
of protons, 1047-52 
questions in, 1046 
and suicide reagents, 1051 
isotope effects in 
and binding interactions, 
1046 
books on, 1043 
and competitive kinetics, 
1043, 1044 
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and equilibrium perturba- 
tion, 1046 
and force constants, 1045 
and nonisotope sensitive 
steps, 1044, 1045 
and quantum mechanical 
tunneling, 1045 
in lactic dehydrogenase, 
885, 891 
in lysyl oxidase, 911 
in methionine synthase, 897, 
898 
methods of study of 
burst kinetics in, 1037 
and chemical quenching, 
1038 
and contaminating sub- 
strates, 1040 
destructive, 1037 
and enzyme structure, 1033, 
1034 
isotope effects in, 1043- 
46 
and isotope exchange, 1040, 
1041 
at low temperature, 1036, 
1037 
negative evidence in, 1033 
parallel line kinetics ‘n, 
1040, 1041 
positional exchange in, 
1041, 1042 
and rate constants, 1036- 
40 
and release rates, 1038-40 
and stereochemistry, 1033- 
37 
in methyl transfer, 1052, 
1053 
in monoamine oxidase, 890, 
910 
in old yellow enzyme, 897 
in phenylalanine hydroxylase, 
908, 909 
phosphorylated intermediates 
in, 1033, 1034, 1071-73 
in phosphoryl transfer 
displacement, 1067, 1068 
and nucleotide transfer, 
1069, 1070 
pentacoordinated-P in, 
1067-70 
by phosphatases, 1070, 
1071 
phosphoryl enzymes in, 
1033, 1034, 1071-73 
and pseudorotation, 1068 
by RNase, 1069 
and sulfur substitution, 
1069 


in photophosphorylation, 
1042 
in prostagladin cyclooxygen- 
ase, 913-15 
in proton transfer 
and carbanion intermedi- 
ates, 1050, 1051 
elimination reaction in, 
1048, 1049 
and enolization, 1047-49 
in isomerases, 1047-51 
and isotope discrimination, 
1051, 1052 
and proton abstraction, 
1047, 1048 
in pyridoxal phosphate 
enzymes 
and coenzyme analogues, 
919, 920 
NMR of, 921 
stereochemistry of, 922 
and suicide substrates, 
923-26 
in pyruvate kinase, 1032, 
1033, 1046, 1048, 1072 
in redox enzymes 
S-adenosylhomocysteine 
lyase, 915 
copper-dependent, 910- 
12 
cytochrome P450-depen- 
dent, 903-8 
dioxygenases, 912-15 
flavin dependent, 884-903 
monooxygenases, 898- 
908 
pterin-dependent, 908, 
909 
in ribonuclease, 1069 
in RNA polymerase, 1069, 
1070 
stereochemistry in 
and addition/ elimination, 
1035 
in aldolases, 1034, 1035 
and B-elimination, 922, 
923 
metabolic significance of, 
1034 
and racemic products, 
1034 
and stereochemical equi- 
valence, 1035 
and torsional symmetry, 
1035, 1036 
in threonine deaminase, 
889, 922, 924 
in triose-P isomerase, 
1039, 1047, 1048, 1051 
in tryptophanase, 921, 922, 


924 
Epidermal growth factor 
and cell density, 719 
down regulation of, 212 
and nerve growth factor, 
196 
receptors for, 74 
Epoxide hydrase 
specificity of, 907 
Erythropoiesis 
adenosine effect, 673 
and erythroleukemia 
and cell cycle, 440-42 
characteristics of, 431- 
38 
DNA in, 432, 433 
erythropoietin in, 423 
and Friend virus, 423-26 
and globin synthesis, 435, 
436 
and heme synthesis, 435 
and inducers, 427-31 
and MELC characteristics, 
426, 427 
nuclear proteins in, 433 
and plasma membrane, 
436-38 
RNA in, 433-35 
target cells in, 425, 426 
variant cells in, 438-40 
in vitro, 422 
membranes in 
early changes in, 437, 438 
late changes in, 436, 437 
phase transitions in, 437, 
438 
proteins of, 437 
regulation of 
and cell cycle, 440-42 
committed cells in, 441 
DNA in, 432, 433 
and erythropoietin, 421, 
422 
and Friend virus, 423-26 
genetic, 421 
and globin synthesis, 431, 
435, 436 
and heme synthesis, 436 
in hybrid cells, 439, 440 
and inducers, 427-31 
and MELC differentiation, 
431-38 
and plasma membrane, 
436-38 
RNA in, 433-35 
stem cells in, 421, 422 
steps in, 421 
variant cells in, 438-40 
Erythropoietin 
action of 





and cell proliferation, 422 
on erythroid precursors, 
421, 422 
in Friend disease, 423, 
442 
and hemoglobin synthesis, 
422 
and MELC induction, 431 
and adenosine, 673 
and erythroid precursors 
MELLC as, 426, 442 
responsiveness of, 421, 
422 
Escherichia coli 
adenosine toxicity in, 667 
alkaline phosphatase of, 
1071 
amino acid biosynthesis in 
alanine, 573, 574 
arginine, 539 
asparagine, 552 
aspartate, 550 
in aspartate family, 550- 
63 
branched-chain, 565, 566, 
569, 570 
cysteine, 547, 548 
histidine, 596 
isoleucine, 565, 569 
leucine, 565, 569 
lysine, 557 
methionine, 558, 560 
phenylalanine, 579 
proline, 536, 537 
serine, 545 
threonine, 561, 562 
tryptophan, 583-89 
tyrosine, 579 
valine, 566, 570-72 
arg regulon of, 540, 541 
aspartokinases of, 552-54, 
558, 562 
ATPase of 
and helix destabilizing pro- 
tein, 851, 852 
rep protein as, 852 
cloning in 
and plasmids, 610 
of rRNA genes, 610, 611 
DAHP synthase in, 575 
DNA gyrase of, 470-73, 856, 
857 
DNA melting protein of, 
851 
DNA polymerases of 
and DNA sequence analysis, 
612-15 
and strand displacement, 
853 
DNA replication in 


and DNA binding protein, 
1169, 1170 
DNA gyrase in, 1183 
functions required, 1166, 
1167, 1169 
genetic studies, 1165, 
1166 
in vitro, 1166-68 
in vivo, 1165, 1166 
and Okazaki fragments, 
1165, 1166 
DNA swivelase of, 459-62, 
464 
DNA unwinding enzyme of 
ATPase of, 466, 467 
and recBC nuclease, 468, 
469 
and rep protein, 467, 468 
fatty acid synthesis in, 171, 
182 
galactose binding protein of, 
833 
glutamate dehydrogenase of 
gene for, 1132 
and nitrogen assimilation, 
1131 
glutamate synthase of 
formation of, 1133 
gene for, 1135 
mechanism of, 898 
subunits of, 1132 
glutamine synthetase of 
adenylylation of, 1137-39 
and GS transcription fac- 
tor, 1150 
in mutants, 1140-42 
properties of, 1137 
regulation by, 1143, 1147, 
1149 
helix destabilizing protein 
of 
action of, 851 
DNA binding of, 454 
and nuclease action, 455 
and renaturation, 454, 
455 
ilv gene of, 571, 572 
iron uptake by, 496, 497 
lac operon of 
DNA sequence of, 619, 
620, 626, 627 
and galactose operon, 627 
repressor binding of, 619, 
620 
lactose transport in 
and membrane lipids, 167- 
70 
and M protein, 169 
review of, 167 
lipoprotein of 
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assembly of, 494, 495, 
502, 508, 511-13, 525 
biosynthesis of, 505-11 
and matrix protein, 522, 
523, 525 
mRNA for, 507, 509-11, 
526 
and peptidoglycan, 493 
precursor of, 508, 511-13 
review of, 484 
structural gene for, 501, 
502 
membrane lipids of 
amounts of, 165, 175 
cardiolipin, 175 
and DNA synthesis, 167 
and fatty acid synthesis, 
171, 182 
and lactose transport, 167- 
70 
and oligosaccharides, 175, 
176 
and phase transition, 165- 
70 
and phospholipid synthesis, 
172-86 
saturated-unsaturated ratio 
of, 185, 186 
membranes of 
and antibiotic resistance, 
498 
and Bayer's junctions, 513, 
514 
and colicin tolerance, 498, 
500, 501 
fluidity of, 514, 514 
fluorescence probes of, 
367 
B-galactosidase in, 503 
ghost, 520 
and iron uptake, 496, 497 
lipoprotein in, 484, 493, 
495, 501-3, 525 
and maltose transport, 
497, 519, 524 
matrix proteins of, 490, 
491, 498-500, 525 
organization of, 517-25 
and permeation, 521 
and phage resistance, 499, 
501, 519 
phospholipids of, 485, 
525 
proteins of, 485-526 
receptors in, 495-97, 518, 
519 
separation of, 484 
x-ray scattering of, 362 
methionine synthase of, 897, 
898 
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NADH dehydrogenase of, 
902, 903 

oligosaccharides of, 175, 
176 

B-oxidation in, 177 

PP-ribose-P in, 666 

w-protein of, 461, 462, 
1184 

pyruvate dehydrogenase of, 
837 

recA gene of, 871-73 

recBC nuclease of 

and ATP hydrolysis, 468, 


and helix destabilizing pro- 


tein, 851, 852 
induced cutting by, 859 
melting activity of, 468, 

852 
mutants in, 873 

recombination in 


and DNA dependent ATPase, 


851 
and endonucleases, 870, 
873, 874 


and helix destabilizing pro- 


teins, 850, 851 
reciprocal, 849 
regulation in 
of arginine biosynthesis, 
539-42 
of aromatic pathway, 575- 
80 


of asparagine biosynthesis, 


552 


of carbamyl phosphate syn- 


thetase, 538 

of cysteine biosynthesis, 
547 

of isoleucine biosynthesis, 
565, 569 


of lysine biosynthesis, 557, 


558 

of methionine synthesis, 
560 

of proline biosynthesis, 
537 


of serine biosynthesis, 545 


of threonine biosynthesis, 
553, 561, 562 


of tryptophan biosynthesis, 


583-89 
of valine synthesis, 566 
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reconstitution of, 235-37 
RNA of, 227, 231-41 
70S, 225 
shape of, 223 
30S subunit of, 223, 224 
50S subunit of, 223, 225- 
27 
topography of, 222-32 
RNA polymerase of, 1069, 
1070 
RNA synthesis in, 182 
sulfate reduction in, 547, 
548 
transaminases in, 550, 551, 
574, 581, 582 
transcription in 
and Rho factor, 969, 972, 
988 
termination of, 968, 969, 
988 
transport in 
and binding proteins, 988 
and chemotaxis, 948, 
949 
of dicarboxylic acids, 943- 
45 
of glactose, 935 
of glutamate, 936, 945 
and lactose permease, 
939-43 
of leucine, 936 
of maltose, 950 
membrane bound, 937 
of B-methyl galactoside, 
948-50 
of potassium, 950, 951 
of proline, 946 
and sodium gradients, 
945 
systems for, 935, 937 
tRNA nucleotidyltransferase 
of, 1069, 1070 
trp operon of, 628 
vitamin B,, receptor of, 
495, 49, 503, 519 


Estrogen 


and VLDL synthesis, 761, 
762 


Euglena gracilis 


DNA polymerases of, 281, 
282 


therapy of, 701-4, 707 
Fanconi's Anemia 
DNA replication in, 297 
Farber's disease 
defect in, 691 
symptoms of, 690 
transmission of, 699 
Fatty acid synthesis 
and cyclopropane fatty acids, 
172 
and B-ketoacyl ACP synthe- 
tases, 171 
mutants in, 171, 172 
and phospholipid synthesis, 
182 


Feline leukemia virus 
proteins of, 40, 41 
Ferredoxin 
in photosystem I, 643, 644 
Fibroblast growth factor 
and glucocorticoids, 721 
and insulin structure, 202, 
203 
Fibronectin, 153 
Flavodoxin 
and lactate dehydrogenase, 
268 
structural domains in, 268 
Fluorescence 
of cytochrome oxidase, 821, 
825, 836, 837 
and end-to-end distances, 
841, 842 
energy transfer in 
efficiency of, 831, 832 
and fluorescent molecules, 
825-27 
Forster's theory in, 820- 
22 
and labeling reagents, 827- 
30 
in model systems, 822 
orientation factor in, 822- 
25, 842 
as ruler, 820, 821 
strategy of, 825-32 
Férster's theory in 
nature of, 820-22 
and orientation, 822-25, 
842 
tests of, 822 
of galactose receptor, 821, 


rep gene of, 1186 F 
restriction endonucleases of, 
610 Fabry's disease 840, 841 
ribosomes of defect in, 691, 696 of metalloproteins, 834, 
heterogeneity of, 228 enzyme replacement in, 835 
immune electron micros- 702-4 and pyruvate dehydrogenase, 
copy of, 222-28 lipid accumulation in, 691 821, 837, 838 
proteins of, 219-32 symptoms of, 690 of rhodopsin, 821, 825, 826, 


833, 834 
of membranes, 821, 832, 





832, 833 
of ribosomes, 821, 838, 
839 
strategy of 
and donor-acceptor pairs, 
825-27 
and enzyme-catalyzed in- 
sertion, 830, 831 
and fluorescent molecules, 
825-27 
labeling reagents in, 827- 
31 


and measurement, 831, 
832 
of tRNA, 821, 826, 839, 840 
Folic acid 
transport of, 946 
Follicle stimulating hormone 
release of 
and FSH-RH, 90, 92, 104- 
6 
inhibition of, 91, 106 
Follicle stimulating hormone- 
releasing hormone 
action of, 104-6 
analogues of, 105 
isolation of, 90, 104 
and LH-releasing hormone, 
104, 105 
nomenclature of, 92 
see also Luteinizing hormone- 
releasing hormone 
Formaldehyde dehydrogenase 
thiohemiacetal in, 1047 
Friend leukemia virus 
components of, 424 
disease of, 423 
envelope of, 41 
and erythroleukemia 
discovery of, 423 
and erythropoietin, 423, 
442 
malignancy in, 423, 424 
provirus in, 425 
and virus action, 424 
host range of, 424, 425 
target cells for, 425, 426 
a-Fucosidase 
and fucosidosis, 690, 691 
gene locus for, 696 
Fucosidosis 
defect in, 691 
symptoms of, 690 
Fumarase 
chemical quenching of, 
1038 
mechanism of, 1038, 1048 


G 
GABA transaminase 


suicide substrate for, 924, 
925 
Galactocerebroside 
in Krabbe's disease, 690, 
691 
Galactocerebroside-f-galac- 
tosidase 
and canine globoid leukodys- 
trophy, 707 
and Krabbe's disease, 690, 
691, 707 
Galactose 
transport of 
and binding protein, 948 
in E, coli, 935 
Galactose oxidase 
copper of, 911 
8-Galactosidases 
burst kinetics with, 1037 
and ceramide lactoside 
lipidosis, 690, 691 
and generalized gangliosido- 
sis, 690, 691 
in mammals, 692 
in membranes, 503 
Galactosyl transferase 
in fluorescent labeling, 
831 
Gal operon 
transcription of, 983, 984 
Gamma-aminobutyric acid 
and PIF, 101, 102 
Gangliosides 
catabolism of, 689, 692 
GM1 
catabolism of, 689 
in generalized gangliosido- 
sis, 690, 691 
GM2 
catabolism of, 689, 692 
in Tay-Sachs disease, 690, 
691 
structure of, 689 
Gastric inhibitory polypeptide 
release of, 115 
Gastrin 
release of, 90, 91, 113, 
115, 116 
Gaucher's disease 
animal model of, 708 
defect in, 691, 696 
diagnosis of, 698 
enzyme replacement in, 
704, 705 
glucocerebrosidase activator 
in, 693, 694 
lipid accumulation in, 691 
and splenectomy, 704 
symptoms of, 690 
therapy of, 701, 704, 705 
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Generalized gangliosidosis 
defect in, 691, 696 
lipid accumulation in, 691 
symptoms of, 690 
Globin 
biosynthesis of 
in induced differentiation, 
431 
inhibitor of, 436 
patterns of, 435 
in variant cells, 439 
genes for 
cloning of, 611 
number of, 432 
sequences of, 625, 626 
mRNAs of 
capping of, 1086 
competition between, 1096 
deadenylated, 1084, 1085 
and hemin controlled re- 
pressor, 1102-5 
and initiation factors, 1093- 
95 
initiator codon of, 1091, 
1097 
precursor of, 1082 
reverse transcription of, 
625, 626 
sequences of, 625, 626 
untranslated sequences in, 
1101 
mRNP particles of, 1999 
Globoid leukodystrophy 
see Krabbe's disease 
Globoside 
in Tay-Sachs variant, 690, 
691, 702 
Glucagon 
and blood glucose levels, 
116 
conformation of, 270 
and hyperglycemic hormone, 
799 
and insect hormones, 799 
release of 
adenosine effect, 673 
in pancreatic tumors, 
116 
and somatostatin, 90, 91, 
113, 115-19 
Glucocerebrosidase 
activator of, 693, 694 
Glucocerebroside 
in Gaucher's disease, 690, 
691 
Glucocerebroside-f-glucosidase 
in enzyme replacement 
therapy, 704, 705 
and Gaucher's disease, 690, 
691 
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isolation of, 705 
Glucocorticoids 
and fibroblast growth factor, 
721 
and mouse mammary tumor 
virus 
provirus of, 60, 61 
receptor for, 60 
Gluconeogenesis 
adenosine effect, 667, 674 
and proline biosynthesis, 
536 
triose phosphate isomerase 
in, 1039 
Glucose 1, 6-diphosphate syn- 
thase 
phosphoenzyme intermediates 
in, 1073 
Glucose-6-P isomerase 
mechanism of, 1049, 1051 
substrates for, 1049 
B-Glucosidase 
burst kinetics with, 1037 
Glutamate dehydrogenase 
coenzyme binding of, 270 
gene for, 1132 
in glutamate formation 
and alternative path, 1131, 
1132 
and coenzyme, 1131 
and enzyme formation, 
1131, 1132 
and glutamate synthase, 
1131, 1132, 1135 
pathway of, 1130, 1131 
synthesis of 
and glutamine synthetase, 
1147 
in mutants, 1131, 1132 
Glutamate mutase 
and hydrogen transfer, 28, 
29 
reaction of, 27 
vitamin Bio in, 27-29 
Glutamate permease, 1151 
Glutamate synthase 
formation of, 1133-35, 
1158 
gene for, 1135 
in glutamate formation 
and enzyme formation, 
1133-35, 1158 
and glutamate dehydrogen- 
ase, 1131, 1132 
in mutants, 1134-36 
pathway of, 1130, 1132 
mechanism of, 898 
Glutamic acid 
biosynthesis of 
ammonia in, 1129, 1130 


glutamate dehydrogenase 
in, 1130-32 
glutamate synthase in, 
1131-35 
pathways of, 535, 1129, 
1130 
rate of, 536 
regulation of, 535, 536 
transport of 
and glutamate permease, 
1151 
in Halobium, 945 
systems for, 936 
utilization of, 1151 
Glutaminase 
and regulation, 1151 
Glutamine 
biosynthesis of 
ammonia in, 1129, 1130 
and glutamine synthetase, 
1129, 1130, 1135-42 
from sources other than 
ammonia, 1142-52 
pathway of, 535 
regulation of, 535, 536 
as nitrogen source, 1151 
Glutamine synthetase 
adenylylation of 
and activity, 1137, 1138 
adenyltransferase in, 
1137, 1138 
and enzyme formation, 
1139 
in mutants, 1140, 1141 
and adenylyltransferase, 
1137, 1138 
antisera to, 1138 
deadenylylation of, 1137, 
1138, 1141 
electron microscopy of, 
1139, 1146 
gene for, 1140 
as general control element, 
1128 
and glutamine formation, 
1135-42 
in glutamine synthesis 
pathway in, 1129, 1130 
y-glutamyl-P intermediate 
in 
evidence for, 1056 
and positional exchange, 
1042, 1056, 1057 
levels of 
and adenylylation, 1139 
and ammonia levels, 1139 
in mutants, 1140, 1141 
regulation of, 1152-58 
mechanism of 
evolution of, 1046 


y~-glutamyl-P intermediate 
in, 1042, 1056, 1057 
and positional exchange, 
1042, 1056, 1057 
properties of 
in E, coli, 1137 
in gram negative bacteria, 
1138 
and regulation, 1137, 1138 
reactions catalyzed, 1130, 
1135, 1137, 1138 
regulation by 
and adenylylation, 1145, 
1147, 1152, 1153 
and catabolite repression, 
1144 
and DNA binding, 1145, 
1146, 1148 
general, 1146-49 
and GS transcription factor, 
1149, 1150 
of hut genes, 1144-46, 
1150 
screening for, 1148, 1149 
of transcription, 1144-49 
regulation of 
by adenylylation, 1137, 
1138 
mechanisms of, 1137 
and production, 1139-42 
synthesis of, 1152-57 
synthesis of 
and adenylylation, 1152, 
1153, 1156, 1157 
autogenous regulation of, 
1152-54, 1157 
and cyclic AMP, 1155 
and energy limitation, 1154, 
1155 
genetics, 1140-42 
model of, 1156, 1157 
physiology of, 1139 
ppGpp in, 1155, 1156 
regulation of, 1152-57 
and tRNA, 1156 
and uridylyltransferase, 
1137, 1138 
Glutaminyl-tRNA synthetase 
and glutamine synthetase, 
1156 
+-Glutamyl1 transferase 
and amino acid transport, 
960, 961 
Glutathione 
and translation regulation, 
1105 
Gluthathione S-transferase 
mechanism of, 1048 
Glyceraldehyde phosphate 
dehydrogenase 





sulfenate of, 901 
thiohemiacetal in, 1047 
Glycerate-2, 3-diphosphate 
synthase 
enzyme intermediate in, 
1072, 1073 
Glycerol-P acyltransferase 
and acyl-ACP, 180, 181 
and adenylate kinase, 173 
and fatty acid localization, 
178, 179 
mutants in, 172, 173 
and ppGpp, 183 
purification of, 178 
specificity of, 178-80 
thermolabile, 173, 174 
Glycine 
biosynthesis of 
pathway of, 544, 545 
regulation of, 546, 547 
Glycogen phosphorylase 
mechanism of, 1041 
Glycosaminoglycans 
binding of 
and antithrombin, 401-3 
in atherosclerosis, 405, 
406 
in cartilage, 399 
and cell aggregation, 409, 
410 
at cell surfaces, 407-10 
to coagulation factors, 401 
to collagen, 396, 397 
in connective tissue, 395- 
400 
and core protein, 398-400 
to elastin, 398 
electrostatic, 395, 404 
functions of, 394 
interchain, 396 
and internalization, 408 
to lipases, 400, 406 
to lipoproteins, 404-6 
to plasma proteins, 400- 
6 
to platelet factor 4, 403, 
404 
in proteoglycans, 397-400 
and proteoglycan synthesis, 
408, 409 
review of, 386 
and biogenic amines, 411 
biosynthesis of 
chondroitin sulfates, 388 
dermatan sulfates, 390 
disaccharides of, 387, 388, 
390 
hyaluronate, 388 
hyaluronate effect on, 408, 
409 


modification in, 388, 390- 
92 
regulation of, 408, 409 
and cell growth, 723 
distribution of, 386 
in lysosomes, 411 
in nuclei, 410 
in plasma 
and blood coagulation, 
401, 402 
nature of, 400 
polysaccharide chains of 
disaccharide units in, 387, 
388, 390 
monosaccharides in, 389 
sequence of, 390-93 
as receptors, 407 
in secretory granules, 411 
structure of 
helical forms, 393 
monosaccharide units, 
389 
polysaccharides of, 387- 
93 
and proteoglycans, 387, 
393, 394 
sequence of, 390, 392, 
393 
shape, 393 
types of, 387-89 
types of, 385-89 
Glycosphingolipids 
structure of, 689 
Glyoxalase 
mechanism of, 1047 
Glyoxalate carboligase 
FAD role in, 895 
Gonadotropins 
clinical use of, 109 
Gramicidin 
energy transfer in 
and membrane structure, 
840, 841 
as ruler, 821 
Group transfer reactions 
of acyl groups 
activation in, 1053-61 
and adenylylation, 1054- 
56 


and aminoacyl-tRNA syn- 
thetases, 1054, 1055 

ATP-independent, 1061- 
63 

by carboxylases, 1057, 
1058 

by CoA transferase, 1061, 
1062 

and peptide hydrolysis, 
1062 

phosphorylation in, 1056- 
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61 
steps in, 1053 
of carboxy groups 
biotin in, 1063-65 
mechanism of, 1063-67 
with glyoxalase, 1047 
isotope effects in 
and binding interactions, 
1046 
and competitive kinetics, 
1043, 1044 
and equilibrium perturba- 
tion, 1046 
and force constants, 1045 
and nonisotope sensitive 
steps, 1044, 1045 
and quantum mechanical 
tunneling, 1045 
in keto steroid isomerase, 
1032 
mechanisms of 
and aldolases, 1034, 1035, 
1037, 1051 
conducted tour, 1050 
and coupling, 1032 
in glyoxalase, 1047 
in isomerases, 1047-51 
and isotope effects, 1043- 
46 
and isotope exchange, 1040, 
1041 
and kinetic constants, 1036 
for methyl groups, 1052, 
1053 
minimum motion assump- 
tion in, 1034 
and positional exchange, 
1041, 1042 
for protons, 1047-52 
and racemic products, 
1034 
and stereochemical equiva- 
lence, 1035 
and stereochemistry, 1034- 
37 
and structural information, 
1033 
methods of study of 
and burst kinetics, 1037 
chemical quenching, 1038 
and contaminating substrates, 
1040 
destructive, 1037 
isotope effects in, 1043- 
46 
and isotope exchange, 1040, 
1041 
at low temperature, 1036, 
1037 
and negative evidence, 1033 
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parallel line kinetics in, 
1040, 1041 
and positional exchange, 
1041, 1042 
and rate constants, 1036- 
40 
and release rates, 1038-40 
stereochemical, 1033-36 
and structural information, 
1033, 1034 
of methyl groups, 1052, 
1053 
phosphorylation in 
and biotin, 1057, 1058 
and carbamy] phosphate 
synthetase, 1058, 1059 
and carboxylases, 1057, 
1058 
and glutamine synthetase, 
1056, 1057 
of phosphoryl groups 
mechanisms of, 1067-69 
metaphosphate in, 1067 
and nucleotide transfer, 
1069, 1070 
and pentacoordinate-P, 
1067-70 
by phosphatases, 1070, 


phosphoryl enzyme in, 
1071-73 
and pseudorotation, 1068 
racemization in, 1067, 
1068 
by ribonuclease, 1069 
of protons 
base catalysis in, 1050 
and carbanion inter’ «ediates, 
1050, 1051 
by conducted tour, .J50 
elimination reaction in, 
1048, 1049 
and enolization, 1047-49 
in glyoxalase, 1047 
in isomerases, 1047-51 
and isotope discrimination, 
1051, 1052 
and proton abstraction, 
1047, 1048 
and proton activation, 1048 
in pyruvate kinase 
and coupling, 1031, 1032 
evolution of, 1046 
stereochemistry in 
and addition/ elimination 
reactions, 1035 
and aldolases, 1034, 1035 
metabolic significance of, 
1034 
and methyl transfer, 1052, 


1053 
and phosphoryl transfer, 
1067-69 
and racemic products, 
1034 
and ribonuclease, 1069 
and stereochemical equiva- 
lence, 1035 
and torsional symmetry, 
1035, 1036 
Growth hormone 
conformation of, 270 
release of 
adenosine effect, 673 
and GH-releasing factor, 
111-13 
inhibitor of, 90, 111 
regulation of, 111 
and somatostatin, 111, 
113 
TRH effect, 96, 112 
Growth hormone release- 
inhibiting hormone 
nomenclature of, 92, 113 
see also Somatostatin 
Growth hormone releasing 
factor 
and growth stimulation, 111 
nature of, 112 
nomenclature of, 92 
purification of, 91, 112, 
113 
Guanosine 5'-diphosphate-3'- 
diphosphate 
and glutamine synthetase, 
1155, 1156 
and histidine biosynthesis, 
594-96 
and lipid synthesis, 182, 
183 
promotor effect, 597 
and trp attenuation, 985 
and tryptophan biosynthesis, 
588 
Guanylate cyclase 
and cell growth, 729 
and prostaglandins, 1014 


H 


Haemophilus influenzae 
ATPase of 
DNA-dependent, 851, 852 
DNA melting activity of, 
852 
Halobacter cutirubrum 
ribosomal protein of, 243 
Halobacter halobium 
glutamate transport in, 
945 


rhodopsin in, 945 
Heat resistance 
and moisture, 5 
a-Helix 
in apolipoproteins, 756 
definition of, 256 
prediction of 
in adenylate kinase, 263 
comparison of, 259-63 
and composition, 253, 254 
and conformational poten- 
tials, 257, 258, 260 
cores of, 256 
and helical wheels, 254 
in insulin, 254 
leucine in, 256 
in lysozyme, 264-66 
and melting curves, 254, 
255 
and net diagrams, 254 
and Prothero's rule, 253 
rules for, 257, 259 
and zonal distribution, 
261 
Helix destabilizing proteins 
action of, 850 
in bacteriophage T4, 452-54 
in bacteriophage T7, 455, 
456 
and DNA denaturation, 851 
and DNA renaturation, 454 
and DNase action, 851 
in eukaryotes, 456, 457 
and gene 32 protein, 452-54 
and recBC nuclease, 468, 
469 
and strand pairing, 855 
and strand separation, 850- 
53 
see also DNA binding pro- 
teins 
Hemerythrin 
domains in, 269 
Hemin controlled repressor 
action of, 1102 
as protein kinase, 1102 
Hemoglobin 
helix in, 254 
insect 
genes for, 802 
and myoglobin structure, 
802 
occurrence of, 801, 802 
properties of, 792 
sickle cell 
conformation of, 269, 270 
structure of, 253 
synthesis of, 422 
Hemolymph 
in circulatory system, 780 





coagulation of, 804 
hemocytes in, 780 
plasma form 
composition of, 780 
electrophoresis of, 781, 
782 
literature on, 785-89 
preparation of, 781 
see also Hemolymph proteins 
Hemolymph proteins 
antibacterial, 793, 805, 
806 
A toxin, 807 
chromoproteins, 807 
classification of, 780, 807 
in da £, h, 
and antibacterial proteins, 
805, 806 
coagulation, 804 
lysozyme in, 806 
and wounding, 804, 805 
in development 
hemoglobin, 802 
number of, 784 
patterns of, 783, 784 
electrophoresis of, 781, 
782 
enzymes 
lysozyme, 806 
phenoloxidases, 803, 804 
and evolution, 808 
hemoglobins 
genes for, 802 
occurrence of, 801, 802 
properties of, 792 
immunochemical study of, 
782, 783 
juvenile hormone binding, 
791, 798 
and lipid transport 
and lipoproteins, 796, 797 
properties of, 791, 796 
lipoproteins 
and coagulation, 804 
and juvenile hormone, 797, 
798 
and lipid transport, 796, 
797 
literature on, 785-89 
phenoloxidases, 803, 804 
and plasma preparation, 
781 
purification of, 783 
storage 
and calliphorin, 799, 800 
and metamorphosis, 799- 
801 
properties of, 791 
storage of, 783 
table of, 790-93 


isms 





turnover of, 808 
and virus infection, 784 
vitellins, 784, 785 
vitellogenins 
and diglyceride transport, 
796 
discovery of, 784 
literature on, 785-89 
properties of, 785, 790, 
794 
subunits of, 794 
synthesis of, 795 
and vitellin, 784 
Heparan sulfate 
in arterial wall, 400 
binding by, 395, 398 
biosynthesis of, 390 
and blood coagulation, 402 
at cell surfaces, 407 
elastin binding of, 398 
in nuclei, 410, 411 
structure of, 389 
uptake of, 408 
Heparin 
as anticoagulant, 401, 402 
binding of 
and antithrombin, 401-3 
to cell surfaces, 407 
to coagulation factors, 
401 
high affinity, 403 
to lipases, 406 
to lipoproteins, 405 
to platelet factor 4, 403, 
404 
biosynthesis of, 390, 391, 
394, 400 
electrostatic interactions of, 
395 
function of, 401, 410 
and lipoprotein lipase, 766, 
767 
in plasma, 400, 401 
as proteoglycan, 394 
structure of, 389, 394 
in triglyceride clearance, 
406 
Heparin sulfate 
in confluent cells, 723 
Hepatic lipase, 406 
Hermansky-Pudlak syndrome, 
1020 
Herpesvirus 
DNA-binding protein of, 
295 
DNA replication in 
and initiation sequences, 
285 
and replicon, 282 
termination of, 287 
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unidirectional, 285 
helix destabilizing protein 
in, 456 
and host protein synthesis, 
1113 
Heterogeneous nuclear RNA 
cap of, 1083 
methylation of, 1088 
and mRNA, 1083 
poly A of 
and mRNA, 1083 
synthesis of, 1084 
Hexokinase 
ATP:ADP exchange by, 
1040 
phosphoenzyme form of, 
1071, 1072 
stereochemistry of, 1072 
Hexosaminidase A 
activator of, 693, 694 
in amniotic fluid, 700 
in enzyme replacement 
therapy, 702, 706 
gene loci for, 696 
and Sandhoff-Jatzkewitz 
disease, 696, 702 
subunits of, 696 
and Tay-Sachs disease, 690, 
691, 696, 699 
High density lipoproteins 
apoA-Iin, 755 
apoproteins of, 753 
biogenesis of 
and LCAT, 762, 763, 765, 
766 
source of, 761, 763 
function of, 752 
heparin complexes of, 405 
metabolism of 
exchange in, 764 
site of, 763 
structure of 
composition, 753 
and lipid-protein interaction, 
757 
phospholipids in, 757, 758 
proteins in, 757, 758 
thermal transitions in, 
758 
Histidase 
and catabolite repression, 
1144 
Histidine 
biosynthesis of 
genetic analysis of, 591, 
592 
pathway of, 590, 591 
ppGpp in, 594-96 
regulation of, 591-97 
tRNA in, 592-95 
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catabolism of, 1143 conformation of, 396 factor 
Histidine decarboxylase in differentiation, 408 and oxytocin, 102, 103 
suicide substrate for, 924 electrostatic interactions purification of, 91, 102 
Histones of, 395 structure of, 102, 103 
conformation of, 266 as proteoglycan, 393 MSH-releasing factor, 103, 
DNA binding of, 457-59 in proteoglycan aggregation, 104 
genes for 398-400 nomenclature of, 92 
arrangement of, 283 and proteoglycan synthesis, prolactin release-inhibiting 
cloning of, 629 408, 409 factor 
mRNA for structure of, 388, 389 and GABA, 101, 102 
and poly A, 1084, 1085 Hydroxymethylglutaryl-CoA and noradrenalin, 101 
stability of, 1085 reductase purification of, 91, 100, 
storage of, 1100 adenosine effect, 673 101 
translation of, 1084 21-Hydroxysteroid dehydro- prolactin releasing factor 
in nucleosome core, 457 genase release of, 100 
phosphorylation of intermediate in, 1049 and TRH, 99 
and interferon, 1109 B-Hydroxythioester dehydrase somatostatin 
in S phase, 739 and ppGpp, 183 action of, 90, 91, 114-21 
synthesis of Hypertriglyceridemia, 767 and GH-RIH, 113 
and DNA replication, 301- Hypothalamic hormones half-life of, 116, 119, 120 
3 corticotropin releasing fac- isolation of, 113 
and DNA synthesis, 739, tor localization of, 91, 113, 
1101 discovery of, 90, 93 115-17 
and modification, 302 isolation of, 93-95 mechanism of, 118 
and phosphorylation, 739 nomenclature of, 92 precursors of, 114 
in S period, 739 definition of, 90 radioimmunoassay of, 117, 
Histrionicotoxin FSH-releasing hormone 120, 121 
and local anesthetics, 334, actions of, 104, 105 secretion of, 117, 118 
335 isolation of, 90, 104 structure of, 113, 114 
nature of, 321 and LH-releasing hormone, _ thyrotropin releasing hor- 
HMG-CoA reductase 104, 105 mone 
and LDL uptake, 772 nomenclature of, 92 action of, 95-98 
Homocysteine methyltransfer- structure of, 104 analogues of, 97, 98 
ase growth hormone-releasing biosynthesis of, 97 
in adenosine metabolism, factor clinical use of, 98 
658 and growth stimulation, and growth hormone re- 
Homocysteine synthase 111 lease, 96, 112 
and sulfide incorporation, nature of, 112 inactivation of, 96 
549 purification of, 112, 113 isolation of, 90, 95 
Homoserine dehydrogenase LH-releasing hormone levels of, 96 
and aspartokinase, 553, 554, actions of, 104, 105, localization of, 91, 96 
556 107 as neurotransmitter, 96 
regulation of, 553, 554, agonists of, 108-11 and PRF, 99 
556 analogues of, 91, 104, radioimmunoassays for, 
Hormones 107-11 96 
classes of, 211 antagonists of, 110, 111 receptors for, 97, 98 
maintenance, 192, 211 bioassay of, 107, 108 and somatostatin, 114, 
secondary, 192 biosynthesis of, 106 115 
see also specific hormones clinical uses of, 109, 110 structure of, 90, 95 
Human chorionic gonadotropin as contraceptive, 109, and thyroxine, 95, 96 
clinical use of, 109 110 
Human serum albumin and cyclic AMP, 107 I 
conformation of, 262 immunology of, 105, 106 
Human tumor viruses inactivation of, 106-8 Immunodeficiency 
identification of, 39 inhibitors of, 110, 111 and adenosine deaminase, 
Hyaluronic acid isolation of, 90, 104 674, 675 
in arterial wall, 400 localization of, 91, 106 Immunoglobulins 
biosynthesis of, 388, 408 as neurotransmitter, 106 in insects, 805 
in cell adhesion, 409, 410 receptors for, 107, 108 B-sheet in, 255 
in confluent cells, 723 MSH-release-inhibiting Immunosuppression 





adenosine in, 668 
ympathectomy, 206 
Initiation factors 
eukaryotic, 1104 
and rRNA, 240 
see also Protein synthesis 
Insulin 
and cell proliferation, 721 
conformation of, 201 
down regulation of, 212 
extended response to, 211 
and growth hormone release, 
112 
and hypoglycemic hormone, 
799 
and insect hormones, 799 
mRNA of, 626 
and nerve growth factor, 
200-3, 208, 210 
and NSILA, 201, 202 
receptor binding of 
and down regulation, 212 
and growth factors, 722 
and nerve growth factor, 
208 
nuclear, 210 
and structure, 202 
and relaxin, 201 
release of 
adenosine effect, 673 
in pancreatic tumors, 116 
and somatostatin, 90, 91, 
113, 114, 116-19 
and somatomedins, 202, 
203 
structure of 
prediction of, 254, 270 
and x-ray analysis, 254 
Interferon 
action of 
in discrimination, 1112, 
1113 
and dsRNA, 1108 
inhibitory complex in, 
1110 
and methylation, 1113 
potentiation of, 1108 
and protein-phosphorylation, 
1109, 1110 
and translation inhibitor, 
1108, 1109 
and double-stranded RNA, 
1108, 1109 
mRNA for, 1101 
and oligonucleotide inhibitor, 
1110 
potentiation of, 1108 
and translation 
discrimination by, 1112, 
1113 


T 





inhibition of, 1108 
inhibitory complex in, 
1110 
and protein kinase, 1109 
steps inhibited in, 1111, 
1112 
Isoleucine 
biosynthesis of 
control of, 565, 566, 568- 
73 
pathway of, 563, 564 
threonine deaminase in, 
565 
a-Isopropylmalate synthase 
regulation of, 567 


J 


Juvenile hormone 

binding protein for, 791, 
798 

functions of, 797 

and protein synthesis, 801 

transport of, 797, 798 

and vitellogenin synthesis, 
795 


K 


Kasugamycin 
and membrane protein syn- 
thesis, 505, 506 
Keratan sulfate 
in cartilage, 399 
in proteoglycan, 393 
structure of, 389 
B-Ketoacyl-ACP synthetases 
and chain length, 184 
in E, coli, i71, 184 
genes for, 184 
and saturated-unsaturated 
ratio, 185 
and unsaturated fatty acids, 
171 
Keto-deoxygluconic-6-P 
aldolase 
model of, 1034, 1035 
Ketosteroid isomerase 
efficiency of, 1032 
Kilham rat virus 
DNA sequences in, 287 
Kinetoplasts 
gene amplification in, 296 
replication unit of, 283 
Klebsiella aerogenes 
glutamate synthase of, 
1133 
glutamine synthetase of 
electron microscopy of, 
1139 
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and GS transcription factor, 
1149, 1150 
mutants of, 1140, 1141 
in regulation, 1146 
hut genes in, 1144 
Krabbe's disease 
canine form of, 707 
defect in, 691 
diagnosis of, 697, 698 
lipid accumulation in, 691 
symptoms of, 690 


L 


Lac operon 
DNA sequences of, 619, 620, 
626, 627 
and galactose operon, 627 
repressor binding of, 619, 
620 
transcription of, 984 
Lac repressor 
conformation of, 269 
Lactate dehydrogenase 
inactivation of, 891 
localization of, 885 
in membranes, 166 
structural domains in, 268 
Lactose 
transport of, 167-70 
Lactose permease 
binding in, 941-43 
and counter flow, 940, 941 
and energy source, 941-43 
M protein in, 939 
and proton transport, 939, 
940, 943 
trans-stimulation in, 940 
Vax of, 939 
Lecithin cholesterol acyltrans- 
ferase 
in lipoprotein biosynthesis 
of HDL, 762, 763, 765, 
766 
role of, 761, 765 
in lipoprotein metabolism 
activation of, 765 
role of, 765, 766 
Lectins 
and acetylcholine receptor, 
329 
LETS protein, 153 
Leucine 
biosynthesis of 
pathway of, 563-65 
regulation of, 567-69, 
573 
transport of, 936 
Lipid A 
in membranes, 485 
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Lipoic acid 
and BR factor, 24 
Lipoprotein lipase 
activation of, 766-68 
binding of, 400 
heparin binding of, 406 
heparin effect, 766, 767 
and hepatic lipase, 768 
in lipoprotein biogenesis 
and LDL formation, 762, 
769 
role of, 761 
in lipoprotein metabolism 
activation of, 766-68 
and chylomicrons, 763, 
766, 769 
rate-limiting factors in, 
770 
regulation of, 767 
release of, 766 
properties of, 766, 767 
release of, 406 
specificity of, 768 
Lipoprotein X 
structure of, 760 
Lipoproteins 
apoproteins of 
apoA, 753-58, 761 
apoB, 753, 755, 761 
apoC, 753-55, 761 
apoD, 753, 754 
apoE, 753, 761 
association of, 756 
distribution of, 753, 754 
gene duplication in, 756 
helical structure in, 756 
PRP, 753, 754, 761 
structure of, 754-56 
synthesis of, 761 
biogenesis of 
chlyomicrons, 761 
HDL, 762 
LDL, 762, 770 
and lecithin cholesterol 
acyltransferase, 761, 762, 
765, 766 
and lipoprotein lipase, 761, 
762 
modification of, 761 
mRNA in, 761 
secretion, 761 
VLDL, 761-63 
composition of, 753, 769, 
770 
function of, 752 
glycosaminoglycan binding of 
and cell binding, 405, 406 
forces in, 404 
heparin in, 405 
in insects 


and coagulation, 804 
and juvenile hormone, 
797, 798 
in lipid transport, 796, 
797 
metabolism of 
and apoprotein composition, 
769 
chylomicrons, 761, 763- 
66, 769-71 
endocytosis in, 771, 772 
HDL, 761-65 
hepatic lipase in, 768 
LDL, 761-64, 770-72 
lecithin cholesterol acyl- 
transferase in, 761, 762, 
765, 766 
and lipid exchange, 763- 
65 
lipoprotein lipase in, 761, 
762, 766-68 
processes in, 762, 763 
VLDL, 761-67, 769-71 
nomenclature of, 753 
reviews of, 753 
structure of 
apoproteins of, 754-56 
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and growth conditions, 488, 
489, 500 
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and lipoprotein, 485, 486 
organization of 
asymmetry of, 517, 518 
and composition, 521 
and permeation, 521-24 
and receptor action, 518- 
20 
and structural integrity, 
520, 521 
of outer membrane 
assembly of, 483, 503 
and Bayer's junctions, 513, 
514 
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biosynthesis of, 506 
and cell shape, 520 
and colicin resistance, 
500 
in conjugation, 492 
exposure of, 492 
gene dosage effect on, 
502 
identification of, 491 
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conformational states of, 
345, 346 
integration of, 337-40 
and ion flux, 322, 323 
and ion permeability, 339, 
340 
and local anesthetics, 334- 
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and fluid patches, 166 
and lactose transport, 167- 
70 
and lipid composition, 165, 
166 
phospholipids of 
in bacteria, 163, 164 
and chain length, 184, 185 
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Nitrogen assimilation 
from ammonia 
glutamate dehydrogenase 
in, 1130-32 
glutamate synthase in, 1131- 
35 
and other sources, 1142- 
52 
pathways of, 1130 
glutamate dehydrogenase in 
formation of, 1131, 1132 
pathways of, 1130, 1131 
and glutamate formation 
ammonia in, 1129-42 
glutamate dehydrogenase 
in, 1130-32, 1135 
and glutamate synthase, 
1130-35 
in mutants, 1135, 1136 
from sources other than 
ammonia, 1142, 1143 
pathways of, 1129, 1130 
reviews of, 1128 
glutamate synthase in 
and ammonia use, 1133 
formation of, 1133-35 
role of, 1131, 1132 
and glutamine formation 
ammonia in, 1130, 1137- 
42 
and glutamine synthetase, 
1135-42 
from sources other than 
ammonia, 1142-52 
pathways of, 1130 
reviews of, 1128 
glutamine synthetase in 
adenylylation of, 1137-39, 
1141 
levels of, 1139-41, 1152 
in regulation, 1128, 1137- 
57 
role of, 1137, 1138 
synthesis of, 1152-57 
importance of, 1128 
from sources other than 
ammonia 
and catabolite repression, 
1144 
classes of, 1143 
and glutamine synthetase, 
1142-52 
regulation of, 1142-44 
table of, 1143 
regulation of 
glutamate dehydrogenase 
in, 1131 





glutamate synthase in, 
1134, 1137 
glutamine synthetase in, 
1128, 1137-57 
GS-independent, 1150-52 
Noradrenalin 
and PIF, 101 
Novobiocin 
and DNA elongation, 1166, 
1168 
and DNA gyrase, 470, 471, 
856, 1183 
and DNA replication, 471 
NSILA 
forms of, 202 
and insulin, 201, 202 
sequence of, 201 
Nuclear magnetic resonance 
and arginine kinase, 1036 
of glycosaminoglycans, 393 
of lipoproteins, 757, 759 
measurement of, 367, 368 
of membranes 
and absorption spectra, 
368, 369 
and head group conforma- 
tion, 370, 371 
and molecular rotation, 
369 
and order parameters, 369, 
371 
reviews of, 368 
in sonicated dispersions, 
370, 372 
of pyridoxal phosphate 
enzymes, 921 
of ribosomal proteins, 222 
Nucleoside diphosphokinase 
in adenosine metabolism, 
658 
phosphorylated form of, 
1071 
Nucleosomes 
DNA in 
kinking of, 459 
superhelix in, 458, 459 
and DNA replication, 289, 
302, 303 
structure of, 457, 458 
5'-Nucleotidase 
in adenosine metabolism 
and adenosine formation, 
659, 660 
diagram of, 658 
in membranes, 660 
regulation of, 659, 660 


Oo 


Okazaki fragments 


in DNA replication 
initiation of, 1165, 1179 
joining of, 1166 
Old yellow enzyme 
flavin of, 897 
purification of, 897 
Optically detected magnetic 
resonance, 642 
Optical rotatory dispersion 
and a-helix, 253 
of rRNA, 233 
Ornithine decarboxylase 
and cell cycle, 731, 732 
suicide substrate for, 924 
Ornithine transcarbamylase 
genes for, 540 
inactivation of, 539 
Orotate phosphoribosyltrans- 
ferase 
adenosine effect on, 666 
Ovalbumin 
gene for, 611 
Oxidative assimilation 
discovery of, 7, 8 
Oxidative phosphorylation 
and transport, 955 
Oxolinic acid 
and DNA gyrase, 1183 
and DNA synthesis, 1168 
Oxytocin 
and MIF, 102, 103 
and MRF, 103, 104 


P 


Papovaviruses 
DNA replication in, 285 
Parkinson's disease 
and MIF, 103 
Parvoviruses 
DNA replication in, 285, 
286 
Penicillinase 
in membranes, 176 
PE P-carboxykinase 
mechanism of, 1060 
PEP-carboxylase 
mechanism of, 1060 
PE P-carboxytransphosphory- 
lase 
mechanism of, 1060 
Pepsin 
release of, 115 
Peptococcus aerogenes 
glutamate degradation by, 
9 


Periwinkle alkaloids 

and cell division, 57, 58 
Peroxidase 

reaction intermediates in, 
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1037 
Phenylalanine 
biosynthesis of 
pathway of, 576, 578-80 
regulation of, 579, 580 
transaminases in, 581, 
582 
Phenylalanine hydroxylase 
phosphorylation of, 908, 909 
Phosphatidylglycerol-P syn- 
thetase 
and ppGpp, 183 
purification of, 177 
Phosphatidylserine decarboxy- 
lase 
mutants in, 174, 175 
purification of, 177 
Phosphatidylserine synthetase 
purification of, 177 
ribosome-bound, 177, 178 
temperature-sensitive, 174 
Phosphoadenosine sulfophos- 
phate reductase, 547 
Phosphoglucomutases 
enzyme intermediate in, 
1033, 1034, 1072 
3-Phosphoglycerate dehydro- 
genase 
and serine biosynthesis, 
545 
Phosphoglycerate kinase 
phosphoryl-enzyme form of, 
1071 
Phosphoglycerate mutase 
enzyme intermediate in, 
1033, 1034, 1072 
Phospholipase A 
activities of, 177 
in membranes, 498 
Phosphoribosyl-ATP synthetase 
and gene expression, 592- 
94, 596 
ppGpp effect, 594 
regulation of, 591-96 
Phosphotransacetylase 
mechanism of, 1062, 1063 
Photophosphorylation 
ATP:H2O oxygen exchange 
in, 1042 
Photosynthesis 
in bacteria 
bacteriochlorophyll in, 
635-41 
bacteriopheophytin in, 636, 
637, 639-41 
cyclic, 636 
electron carriers in, 637- 
42 
kinetics of, 638, 640-43 
photochemical reactions 
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in, 637-39 
and photosystem II, 649 
quinones in, 637, 638 
reaction centers in, 635- 
43 
in diatoms, 7 
energy transfer in, 819 
photosystem I in 
chlorophyll in, 643 
ferredoxin in, 643, 644 
kinetics of, 645 
P700 in, 643-46 
primary electron acceptor 
of, 643-46 
photosystem II in 
chlorophyll in, 646, 648 
electron transfer in, 648 
kinetics of, 646, 647 
P680 in, 646-49 
and photosynthetic bacteria, 
649 
plastoquinone in, 647 
primary electron acceptor 
in, 647, 648 
in plants 
chlorophyll in, 643, 646, 
648 
ferredoxin in, 643, 644 
kinetics of, 645-47 
noncyclic, 636 
P700 in, 643-46 
photosystem I in, 643-46 
photosystem Il in, 646-49 
reaction centers in, 636, 
646 
reaction centers in 
bacteriochlorophyll in, 635, 
637-41 
bacteriopheophytin in, 637, 
639-41 
electron carriers in, 637- 
40 
interactions in, 638-43 
in plants, 636, 643, 646 
polypeptides of, 637 
quinones in, 637, 638 
Physarum polycephalum 
DNA replication in, 284, 
290, 295 
Picornaviruses 
and host protein synthesis, 
1113-15 
Pinocytosis 
of nerve growth factor, 209, 
210 
Plasma proteins 
see Hemolymph proteins 
Plastocyanin 
conformation of, 262, 270 
Platelet factor 4 


composition of, 404 
and heparin action, 403, 
404 
proteoglycan complex of, 
403, 404 
role of, 403 
Poliovirus 
capsid protein of, 1114 
and host protein synthesis, 
1113-15 
RNA of 
5' end of, 1086 
initiation site of, 1092 
poly A of, 1084 
Polyadenylic acid 
in hnRNA, 1083 
of mRNA 
and hnRNA, 1083 
in infected cells, 1114 
and stability, 1084, 1085 
in translation, 1084 
and retrovirus genomes, 
43 
in ribonucleoprotein parti- 
cles, 1099 
Polynucleotide kinase 
in decapping, 1086, 1087 
in DNA sequence analysis, 
612, 613 
Polyoma virus 
DNA of, 609 
DNA replication in 
discontinuous, 287, 288 
intermediates in, 288 
origin of, 286, 292 
and T-antigen, 294 
termination of, 286 
unidirectional, 285 
and prostaglandins, 1012 
RNA of, 1093 
ppGpp 
see Guanosine-5'-diphos- 
phate-3'-diphosphate 
Procollagen 
assembly of 
cross-linking in, 140, 
147 
and fibril formation, 150, 
151 
and folding, 133, 147 
biosynthesis of 
and ascorbate, 149 
in cell culture, 143, 144 
and collagenases, 134 
control of, 146 
in development, 142, 143 
and disulfide linkage, 147 
folding in, 146, 147 
and gene expression, 142- 
46 


and glycosylation, 147 
hydroxylation in, 147, 148 
and medical problems, 
143 
mRNA in, 144-46 
polysomes in, 144, 145 
processing in, 149-51 
reviews of, 131 
and secretion, 148, 149 
definition of, 132 
and preprocollagen, 132 
processing of 
and fibril formation, 150, 
151 
intermediates in, 149, 150 
procollagen peptidases in, 
150 


propeptides of 
amino, 133-40 
antigenic determinants of, 
134-36 
carbohydrates on, 142 
carboxyl, 140-42, 148 
and collagen structure, 
131, 136, 137 
and dermatosporaxis, 133, 
134, 136, 138 
disulfide bonds in, 135-39, 
141 
and fibril formation, 150, 
151 
folding of, 146 
and procollagen peptidase, 
136 
recognition between, 148 
removal of, 131 
reviews of, 131 
structure of 
aminopropeptides of, 133- 
40 


cross-links in, 140-42 
disulfides in, 135-40 
and extension peptides, 
133 
folding of, 146 
telopeptides in, 136, 137, 
141 
telopeptides in 
amino, 136, 137, 140 
carboxyl, 141 
nomenclature of, 132 
transport of, 149 
type I 
cross-linking of, 140 
in development, 143 
propeptides of, 134-38, 
141, 142 
proteolysis of, 131 
review of, 131 
and type II, 138 





type I 
and development, 142, 
143 
propeptides of, 135, 138, 
141, 142 
proteolysis of, 131 
review of, 131 
SLS of, 135 
type III 
in development, 143 
identification of, 139 
propeptides of, 135, 139- 
42 
proteolysis of, 131 
review of, 131 
SLS of, 135 
telopeptides of, 140 
and type I, 138 
type IV 
and basement membrane 
collagen, 152 
propeptides of, 142 
proteolysis of, 131, 132 
review of, 131 
Procollagen peptidase 
action of, 133, 150 
amino, 136, 150 
in dermatosporaxis, 133, 
150 
Progeria 
DNA replication in, 297 
Progesterone 
and cell division, 731 
secretion of, 1016 
Proinsulin 
conformation of 
and nerve growth factor, 
201, 270 
prediction of, 270 
and nerve growth factor, 
200, 201, 205, 270 
Prolactin 
and cyclic GMP levels, 
1015 
release of 
augumentation of, 100 
and cyclic AMP, 97, 100 
and GABA, 101, 102 
inhibitors of, 90, 98 
and releasing factor, 91, 
92, 98-100 
and somatostatin, 102, 114 
and TRH, 96, 114 
synthesis of, 673 
Prolactin release-inhibiting 
factor 
and GABA, 101, 102 
localization of, 99 
nomenclature of, 92 
and noradrenalin, 101 


purification of, 91, 100, 
101 
Prolactin releasing factor 
and drugs, 100 
localization of, 99 
nomenclature of, 92, 98 
purification of, 91 
and serotonin, 100 
and TRH, 99 
Proline 
biosynthesis of 
pathway of, 535, 536 
regulation of, 536, 537 
degradation of, 1147 
transport of, 946 
Prolyl hydroxylase 
action of, 147 
Prophenol oxidase 
in insects, 792 
Propionyl CoA carboxylase 
mechanism of, 1063, 1065 
Prostaglandin cyclooxygenase 
fractions of, 913 
inhibitor of, 915 
mechanism of, 914 
Prostaglandin endoperoxide 
reductase 
reaction catalyzed, 999 
Prostaglandins 
and adenosine effects, 673 
assay of 
and circulating levels, 
1008 
by multiple ion analysis, 
1007, 1008 
by radioimmunoassay, 
1008-11 
urinary metabolites of, 
1009 
biosynthesis 
in cell culture, 1006 
and circulatory defects, 
1021 
in coral, 1006 
and cyclic AMP, 1003, 
1006, 1013, 1019, 1020 
enzymes of, 998-1002 
inhibitors of, 1002-4, 
1018 
prostaglandin I[2, 1005 
and release, 1003, 1018 
singlet oxygen in, 1001 
and TSH, 1015 
and cell proliferation, 721 
and cyclic nucleotides 
and adenylate cyclase, 
1011-13, 1015, 1016 
and cyclic AMP levels, 
1012, 1013, 1019 
and cyclic GMP, 1014, 
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1020 
and hormone interactions, 
1014, 1015 
in platelets, 1019 
and Yin- Yang hypothesis, 
1014 
and growth hormone release, 
112 
and lipolysis, 673 
as luteolytic hormone, 1016 
and platelets 
adhesion of, 1005 
aggregation of, 1017-20 
and cyclic AMP, 1019 
mechanism in, 1021 
morphine effect, 1019 
serotonin release from, 
1018 
and progesterone secretion, 
1016 
in prolactin release, 100 
and prostaglandin cyclooxy- 
genase, 913 
receptors for 
affinity of, 1016, 1017 
for prostaglandin E, 1015, 
1016 
for prostaglandin F, 1016, 
1017 
Prostaglandin synthase 
components of, 998, 999 
and cyclic AMP, 1020 
and prostaglandin endoperox- 
ide isomerases 
purification of, 1001 
reactions catalyzed, 999 
and prostaglandin endoperox- 
ide synthase 
auto-destruction of, 1000, 
1001 
heme in, 1000 
inhibition of, 1002, 1003 
purification of, 999, 1000 
subunits of, 1000 
Protein conformation 
definitions in, 252 
and glycosaminoglycan inter- 
actions, 395, 398 
a-helix in 
definition of, 256 
in initiation of folding, 
262 
leucine in, 256 
prediction of, 253-55, 257, 
259-66 
prediction of 
accuracy of, 253 
in adenylate kinase, 263- 
65 
comparisons of, 259-63 
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and composition, 253, 259 
and conformational poten- 
tials, 257, 258 
and helical wheels, 254 
a-helix in, 253-55, 257, 
259-66 
a-fB interactions in, 261 
in lysozyme, 264-66 
and melting curves, 254 
and net diagrams, 254 
and nucleating core, 267 
and peptide synthesis, 270, 
271 
reviews of, 252 
rules for, 257, 259 
B-sheets in, 255-57, 259- 
66, 271 
and structural domains, 
268, 269 
and zonal distribution, 261 
and sequences 
and a-helix, 253-55, 257, 
259-66 
and prediction, 253-66 
and renaturation, 252 
and B-sheet, 255-57, 259- 
66 
B-sheet in 
definition of, 256 
prediction of, 255-57, 259- 
66 
superhelical, 268 
6-turns in 
components of, 259 
conservation of, 270 
definition of, 256 
prediction of, 259, 260, 
264, 271 
Protein kinase 
cyclic AMP-dependent 
and cell cycle, 730, 731 
regulation of, 730 
deoxyadenosine effect on, 
667 
and double-stranded RNA, 
1107, 1109 
hemin-controlled repressor 
as, 1102 
in histone phosphorylation, 
1109 
and interferon, 1109, 1110 
in retroviruses, 64 
Protein synthesis 
adenosine effect on, 666 
in adenovirus infection, 
1113 
of apolipoproteins, 761 
and cell cycle 
Gp phase, 741 
and mitosis, 741 


and mRNA, 727, 728 
and restriction point, 726 
S period, 735 
in development, 1100, 1101 
inhibition of 
and DNA replication, 289, 
290 
initiation of, 1104, 1105, 
1115 
initiation of 
and capping, 1089-92 
and double-stranded RNA, 
1107, 1108 
inhibition of, 1104, 1105, 
1115 
and initiation factors, 1090, 
1093-99, 1102, 1103 
and mRNA structure, 1089- 
92 
rate of, 1106 
initiation factors in 
and hemin-controlled re- 
pressor, 1102, 1103 
and mRNA binding, 1093- 
99 
nomenclature of, 1090 
and rRNA, 240 
in insects 
and juvenile hormone, 
801 
and metamorphosis, 799- 
801 
and storage proteins, 800 
801 
and interferon 
discrimination by, 1112, 
1113 
inhibition of, 1108 
inhibitory complex in, 
1110 
potentiation of, 1108 
and protein phosphoryla- 
tion, 1109, 1110 
steps inhibited, 1111, 1112 
and maintenance hormones, 
211 
of membrane proteins 
and amino acid starvation, 
505 
antibiotic effects, 505 
cell free, 506, 507 
lipoprotein, 505-11, 515, 
516 
periplasmic, 509, 510 
and phospholipid synthesis, 
504, 515, 516 
mRNA in 
capping of, 1086, 1089-92 
and mRNP particles, 1099, 
1100 


and teRNA, 1099, 1100 
and nerve growth factor, 
206 
regulation of 
and adenylate kinase, 173 
glycosaminoglycans in, 
410 
in retrovirus replication 
and cellular synthesis, 47 
and infection, 48 
rRNA in, 234, 235 
and storage proteins, 799- 
801 
virus effect on 
and dsRNA, 1114 
and mRNA modification, 
1114 
picornaviruses, 1113-15 
and salt concentration, 
1114, 1115 
Proteoglycans 
aggregates of, 398-400 
biosynthesis of, 408, 409 
collagen binding of, 395, 
397 
core protein of 
aggregates of, 398-400 
and collagen, 397 
nature of, 393, 394 
nature of, 387, 393 
in platelet factor 4 complex, 
403, 404 
structure of, 393, 394 
uptake of, 408 
Prothero's rule, 253 
Prototheca zopfii 
oxidative assimilation in, 7, 
8 
Pseudomonas aeruginosa 
arginine biosynthesis in, 
537 
Pseudomonas saccharophila 
sucrose oxidation by, 16, 
17 
Purine nucleoside phosphory- 
lase 
in adenosine metabolism 
and adenosine phosphory- 
lase, 663 
diagram of, 658 
and transport, 659 
deficiency of, 675, 676 
Puromycin 
and membrane protein syn- 
thesis, 505, 506 
Putrescine 
degradation of, 1147 
Pyridoxal phosphate 
analogues of, 919, 920 
in enzymes 





analogues of, 919, 920 
copper oxidases, 910 
model studies of, 920 
NMR of, 921 
suicide substrates for, 923- 
26 
model studies of, 920 
role of, 919 
Pyrimidine biosynthesis 
adenosine effect on, 665, 
666, 668 
and arginine synthesis, 538 
carbamyl phosphate synthe- 
tase in, 538 
Pyruvate carboxylase 
ATP:ADP exchange of, 1040, 
1057 
biotin peptide of, 1064 
mechanism of, 1057, 1058, 
1063 
Pyruvate dehydrogenase 
energy transfer in 
between enzymes of, 838 
and conformation, 837 
as ruler, 821 
enzymes of, 837, 838 
Pyruvate kinase 
coupled reactions in, 1031, 
1032 
mechanism of 
and coupled reactions, 
1032 
evolution of, 1046 
negative evidence of, 1033 
and pyruvate reduction, 
1048 
stereochemistry of, 1072 
Pyruvate phosphate dikinase 
mechanism of, 1073 


R 


Radioactive tracers 
carbon llas, 13, 14 
carbon 14 as, 14, 15 
Radioimmunoassays 
of prostaglandins 
in biologic materials, 1009, 
1010 
and circulating levels, 1008, 
1009 
sensitivity of, 1009 
and urinary metabolites, 
1009 
of thromboxanes, 1010, 1011 
for thyrotropin releasing 
hormones, 96 


Receptors 
in acromegaly, 112 
for adenosine, 667 
galactose 
conformational change in, 
833 
energy transfer in, 821, 
833, 834 
model of, 834 
for glucagon, 270 
glycosaminoglycans as, 
407 
for insulin 
and cell growth, 722 
cooperativity in, 208 
in down regulation, 212 
and insulin structure, 202 
nuclear, 210 
for iron, 496, 497 
for LDL, 772 
for LH-releasing hormone, 
107, 108 
lipopolysaccharides as, 
518 
for luteinizing hormone, 
110 
and membrane pores, 524 
for nerve growth factor 
affinity of, 208 
in brain, 207 
at cell surface, 207, 208 
and conformation, 198 
and insulin receptors, 
208 
and internalization, 208- 
11 
nuclear, 210, 211 
solubilization of, 208, 210 
for prostaglandins, 1015- 
17 
for steroid hormones, 212 
for thyrotropin releasing 
hormone, 97, 98 
for vitamin Bj9 
gene dosage effect in, 
503 
nature of, 495, 496, 519 
Recombination 
of bacteriophage T7, 874 
in fungi 
and heteroduplex forma- 
tion, 864 
pattern of, 848, 849 
and postmeiotic segrega- 
tion, 849, 850 
and gene conversion 


in fungi, 848 
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definition of, 849 
formation of, 849, 850, 
854 


intergenic, 848 
intragenic, 848 
mismatch repair in 


and deletion mutants, 867 

discrimination in, 866 

enzymology of, 870, 871 

and heteroduplex correction, 
868 

and meiotic gene conversion, 
866, 867 

and transfection, 868-70 

and transformation, 867, 
868 


molecular basis of 


and ATP dependent DNases, 
873, 874 

and base mismatch, 849 

and branch migration, 861- 
63 

chi sites in, 858 

and cutting-in-trans, 859, 
860 

and deletion mutants, 867 

DNA-dependent ATPase in, 
851-53 

DNA gyrase in, 856, 857 

and DNA superhelix, 855- 
57 

and DNA synthesis, 853- 
55 

and helix destabilizing pro- 
teins, 850, 851 

heteroduplex joint in, 849 

intermediates in, 862 

mechanisms in, 854 

and mismatch repair, 850, 
866-71 

nonreciprocal, 850 

and recA gene, 871-73 

and reciprocal crossing- 
over, 863-65 

and sites of initiation, 857, 
858 

and strand assimilation, 
860 

and strand transfer, 850- 
60 

and strand uptake, 855-57 

and transfection, 868-70 

and transformation, 867, 
868 


nonreciprocal 


definition of, 848 
heteroduplex joints in, 850 
initiation of, 855 


Raman scattering and mismatch repair, 866, 
of membranes, 364, 365 867 
principle of, 364 heteroduplex joints in 


recA gene in, 871-73 
and reciprocal crossing-over 
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definition of, 848 
initiation of, 855 
one-stranded, 864, 865 
in prokaryotes, 849 
two-stranded, 863-65 
strand tranfer in 
asymmetric, 860, 861 
and branch migration, 861- 
63 
chi sites in, 858 
and DNA-dependent ATPase, 
851-53 
and DNA superhelix, 855- 
57 
and DNA synthesis, 853-55 
and helix destabilizing pro- 
teins, 850, 851 
initiation of, 850-60 
mechanisms of, 854 
propagation of, 860-65 
and reciprocal crossing- 
over, 863-65 
and sites of recombiniation, 
857, 858 
and strand breakage, 858- 
60 
and strand pairing, 855-57 
and strand separation, 850- 
55 
and strand uptake, 855-57 
triple-stranded joints in, 
855, 856 
types of, 848 
Redox enzymes 
complex flavoproteins, 902, 
903 
copper-dependent 
electron acceptor for, 910 
mechanism of, 910-12 
and pyridoxal phosphate, 
910 
cytochrome P459-dependent 
mechanism of, 904-8 
monooxygenases, 903-8 
types of, 903, 904 
dioxygenases 
classification of, 912 
cyclooxygenase, 913-15 
iron in, 912 
mechanism of, 912-15 
flavin-dependent oxidoreduc- 
tases 
categories of, 884-86 
flavin in, 887-89 
and flavin analogues, 893- 
98 
inactivators of, 889-93 
mechanism of, 886-93 
old yellow enzyme, 897 
substrate classes for, 885 


suicide substrates for, 
890 
flavin-linked monooxygenases 
luciferase, 899, 900 
mechanisms of, 898-902 
reviews of, 898 
stereochemistry of, 902 
flavoprotein dehydrogenases 
classification of, 886 
membrane bound, 885, 
886 
flavorprotein oxidases 
classification of, 886 
flavin in, 887-93 
and flavin analogues, 893- 
98 
mechanism of, 886-93 
suicide substrates for, 
890-93 
mechanisms of 
S-adenosylhomocysteine 
lyase, 915 
in complex flavoprotein, 
902, 903 
copper dependent, 910-12 
cytochrome P ‘450 -depen- 
dent, 904-8 
dioxygenases, 912-15 
in flavin-dependent oxido- 
reductases, 886-93 
in flavin-linked monooxy- 
genases, 898-902 
and luciferases, 916, 917 
prevalent, 884 
pterin-dependent, 908, 
909 
monooxygenases 
cytochrome P459-depen- 
dent, 903-8 
flavin-linked, 898-902 
iron-sulfur cluster in, 
904 
pterin-dependent, 908, 
909 
of ribulose diphosphate 
carboxylase, 916 
pterin-dependent, 908, 909 
pyridoxal phosphate in 
analogues of, 919, 920 
NMR of, 921 
role of, 919 
stereochemistry of, 922, 
923 
and suicide substrates, 
923-26 
vitamin K-dependent, 917, 
918 
Regulation 
of N-acetylglutamokinase, 
538 


of adenosine deaminase, 
663 
of adenosine kinase, 662, 
663 
of adenosine metabolism, 
663, 664 
of S-adenosylmethionine syn- 
thase, 560 
adenylylation in, 1137-39 
of amino acid biosynthesis 
alanine, 573, 574 
arginine, 537-42 
asparagine, 552 
aspartate, 550-52 
in aspartate family, 550- 
63 
and cross-feedback, 598 
cysteine, 547-49 
DAHP synthase in, 575, 
577, 580 
general, 597-99 
glutamate, 535, 536 
glutamine, 535, 536 
glycine, 545-47 
histidine, 591-97 
isoleucine, 563, 565, 566, 
568, 570-73 
leucine, 567-69, 573 
lysine, 543, 557, 558 
methionine, 558-61 
phenylalanine, 579-82 
proline, 536, 537 
serine, 545 
threonine, 561-63 
tryptophan, 583-90 
tyrosine, 579-82 
valine, 566, 568, 570-72 
of anthranilate synthase, 
583 
of arginyl-tRNA synthetase, 
541 
by asparaginyl-tRNA synthe- 
tase, 552 
of aspartate transcarbamyl- 
ase, 336 
of aspartokinases, 552, 555, 
558 
of cell growth 
and amino acid levels, 726 
and cyclic nucleotides, 
729-31 
and divalent cations, 722 
and membrane fluidity, 
723 
progesterone in, 731 
and RNA synthesis, 727-29 
and transformation, 721 
and transport, 724 
and compartmentation, 598, 
599 





cross-feedback in, 598 
of cystathionine ;-synthase, 
560 
of DAHP synthase, 575, 577, 
580 
of DNA swivelase levels, 
465 
of erythropoiesis 
and cell cycle, 440-42 
committed cells in, 441 
DNA in, 432, 433 
and erythropoietin, 421, 
422 
and Friend virus, 423-26 
genetic, 421 
and globin synthesis, 431, 
435, 436 
and heme synthesis, 435 
in hybrid cells, 439, 440 
induction in, 427-31 
and MELC differentiation, 
431-38 
plasma membrane in, 436- 
38 
RNA in, 433-35 
stem cells in, 421, 422 
in variant cells, 438, 439 
of glutaminase, 1151 
by glutamine synthetase 
and adenylylation, 1145-47, 
1152, 1153 
and catabolite repression, 
1144 
and DNA interaction, 1145, 
1146, 1148 
general, 1146-49 
and GS-transcription factor, 
1149, 1150 
and histidine utilization, 
1144-46 
screening for, 1148, 1149 
of transcription, 1144-49 
of glutamine synthetase 
by adenylylation, 1137, 
1138 
autogenous, 1152, 1153 
effectors in, 1153 
formation of, 1139-42, 
1152-57 
ginF gene in, 1153, 1154 
mechanisms of, 1137 
of histidine catabolism, 143, 
1144-46 
by histidyl-tRNA synthetase, 
592, 593 
of homoserine dehydrogenase, 
553, 554, 556 
of insect hemoglobin, 802 
by interferon 
action of, 1108 
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inhibitory complex in, 
1110 
and protein kinase, 1109, 
1110 
of translation, 1108-13 
of a-isopropylmalate syn- 
thase, 567 
leucyl-tRNA synthetase in, 
569 
of lipid synthesis 
and fatty acid chain length, 
184, 185 
phospholipids, 182-84 
temperature control in, 
185, 186 
of lipoprotein lipase, 767 
in lipoprotein metabolism, 
767 
in membranes, 182-86 
mRNA in 
and 5' caps, 1085-88 
in differentiation, 1100, 
1101 
and double-stranded RNA, 
1107, 1108 
and initiation factors, 1093- 
99, 1103 
modification of, 1082-88, 
1113, 1114 
and mRNP particles, 1099, 
1100 
poly A of, 1084, 1085 
and ribosome binding, 
1088-99 
splicing of, 1082-84 
and teRNA, 1099 
of nitrogen assimilation 
glutamate dehydrogenase 
in, 1131 
and glutamate synthase, 
1134, 1137 
glutamine synthetase in, 
1128, 1137-57 
GS-independent, 1150-52 
of 5'-nucleotidase, 659, 
660 
of ornithine transcarbamyl- 
ase, 539 
of phosphoribosyl-ATP syn- 
thetase, 591 
and post-transcriptional 
modification 
and 5'-caps, 1085-88 
and poly A, 1084, 1085 
RNA splicing in, 1082-84 
of protein kinases, 730 
of proteoglycan synthesis, 
408, 409 
of pyrimidine biosynthesis, 
538, 539 
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of serine deaminase, 1151 
of serine hydroxymethylase, 
545, 546 
of seryl-tRNA synthetase, 
545 
of steroidogenesis, 673 
of threonine deaminase, 565, 
566 
threonyl-tRNA synthase in, 
562 
of transaminases, 582 
of transcription 
and antitermination, 989- 
94 
autogenous, 1152, 1153 
by glutamine synthetase, 
1144-50 
and glutamine synthetase 
levels, 1152 
and ppGpp, 985 
and Rho factor, 969-89 
and RNA accessibility, 982 
and termination, 967-94 
in trp operon, 985 
of translation 
and double-stranded RNA, 
1106-8 
glutathione in, 1105 
by hemin-controlled repres- 
sor, 1102-4 
and interferon, 1108-13 
in reticulocytes, 1102-8 
tRNA in 
and arginine synthesis, 
541 
and asparagine synthesis, 
552 
and histidine biosynthesis, 
592-95 
and leucine synthesis, 569, 
573 
and serine synthesis, 545 
and threonine synthesis, 
562 
and tryptophan synthesis, 
585, 586, 588 
by tryptophanyl-tRNA synthe- 
tase, 585, 586, 588 
of vasodilation, 670, 671 


Relaxin 


and insulin, 201 
and prorelaxin, 202 
structure of, 201, 202 


Reovirus 


mRNA of 
capping of, 1086, 1087, 
1089 
and initiator codons of, 
1091, 1092, 1097 
and interferon, 1112 
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and poly A, 1084 
ribosome binding of, 1089 
Restriction endonucleases 
in DNA sequence analysis 
and cloning, 610, 611 
and DNA fragmentation, 
609 
and mapping, 609, 610 
in primer isolation, 616 
specificity of, 624, 625 
Reticuloendotheliosis viruses 
DNA synthesis in, 49, 50 
Retroviruses 
antigenicity of 
forms of, 39 
and glycoproteins, 41 
and host range, 41 
and structural proteins, 
40, 62 
architecture of 
classes of, 40 
core shell, 42 
in maturation, 64 
and proteins, 40, 41 
ribonucleoprotein in, 42 
assembly of 
and mRNA, 45, 46 
and RNA envelopment, 45, 
46 
complementation in, 70, 71 
and differentiation, 79, 80 
and DNA integration 
demonstration of, 55 
mechanisms of, 56 
and parental RNA, 57 
sites of, 56, 57 
in DNA synthesis 
circle formation, 53-55 
and DNA replication, 53 
host cell in, 53 
initiation of, 46, 49-52 
and integration, 55-57 
mechanism of, 49 
of minus strands, 50, 51 
of plus strands, 50, 51 
primer for, 43, 49 
products of, 52 
propagation in, 50 
and provirus hypothesis, 
46, 47 
reverse transcriptase in, 
47-49 
and RNase H, 50, 52 
tRNA in, 43, 49 
endogenous 
conservation of, 73 
definition of, 39 
gene expression in, 71, 
72 
induction of, 72 


and oncogenesis, 78, 79 
origin of, 71 
and evolution 
and endogenous genes, 
79 
rate of, 73 
by transduction, 73 
and virus origins, 72, 73 
exogenous, 39 
gene expression in 
endogenous, 71, 72 
and mRNAs, 61 
polyproteins, 61 
scheme of, 59 
genetics of 
and conditional mutants, 
68, 69 
and genetic infections, 
69-71 
and helper dependence, 
67 
in mixed infections, 69- 
71 
genome of 
diploidy of, 42, 53, 54 
redundancy of, 43, 44 
structure of, 42, 43, 53, 
54 
subunits of, 42 
and tRNA, 43 
heterozygotes of, 69 
host range of 
and defective replication, 
65, 66 
and entry, 65 
and glycoproteins, 41 
and human neoplasia, 80 
infection by 
entry in, 47, 48 
and receptors, 48 
and transformation, 46 
and leukemia 
classes of, 77 
and endogenous viruses, 
78, 79 
and transformation, 77, 
78 
maturation of, 64 
mutants of 
classes of, 68 
conditional, 68, 69 
frequency of, 73 
nonconditional, 67, 68 
and reversion, 78 
temperature-sensitive, 
68 
oncogenic 
and classification, 39, 40 
and endogenous genes, 78, 
79 


and host cell, 74 
and oncogenes, 78, 79 
role of, 73 
phosphatase in, 64 
protein kinase of, 64 
proteins of 
cleavage of, 61 
and envelope, 41 
genes for, 44 
glycosylation of, 41, 61 
mutants in, 67-69 
phosphoproteins, 40-42, 
63, 64 
and polyproteins, 61-63 
of spikes, 41 
src, 74-76 
structural, 40 
synthesis of, 47, 58, 59, 
61-63 
recombinant, 69, 70 
replication of 
defective, 65 
entry in, 47, 48, 65 
and gene expression, 61- 
64 
and helper dependence, 67 
host restrictions on, 64-66 
and maturation, 64 
provirus in, 46, 47 
and viral DNA, 49-57 
and viral RNA, 57-64 
replicative cycle of 
DNA synthesis in, 49-55 
entry in, 47, 48, 65 
events in, 47, 48 
infection in, 46 
integration in, 55-57 
provirus in, 46, 47 
and transformation, 46 
reverse transcriptase of 
and DNA synthesis, 47-53 
gene for, 44 
phosphorylation of, 64 
review of, 42 
synthesis of, 62 
and taxonomy, 39 
RNA of 
as characteristic, 39 
and DNA synthesis, 44 
and host cell DNA, 46 
mRNA, 45 
phosphoprotein binding to, 
42, 64 
pools of, 47 
primer of, 43 
processing of, 59 
in ribonucleoprotein, 42 
78, 45 
sarc, 75, 76 
species of, 58, 59 





and splicing, 60 
structure of, 42-44 
synthesis of, 47, 48 
translation of, 44, 58 
and tRNA, 43-45, 49 
RNA synthesis in 
and cell division, 58 
and DNA integration, 56 
and glucocorticoids, 60, 
61 
initiation of, 57, 58 
products of, 58, 59 
regulation of, 59 
and splicing, 60 
template for, 57 
and translation, 58 
taxonomy of, 39, 40 
transformation by 
defects in, 67 
and epidermal growth fac- 
tor, 74 
genes in, 44 
and host cell susceptibility, 
74 
in humans, 80 
and infection, 46 
and leukemogenesis, 77, 
78 
mutants in, 68 
and reversion, 78 
and specificity, 76 
and sre expression, 74-77 
Reverse transcriptase 
in DNA sequence analysis, 
625, 626 
error frequency of, 73 
in gene cloning, 611 
of retroviruses 
as constituent, 42 
and DNA synthesis, 47-53 
gene for, 44 
initiation of, 49 
messenger for, 62 
phosphorylation of, 64 
primer for, 49-51 
propagation by, 50, 51 
and provirus hypothesis, 
47 
rate of, 52 
review of, 42 
RNase H of, 50, 52 
synthesis of, 62 
and taxonomy, 39 
template for, 49 
Rhodopseudomonas sp, 
photosynthesis in 
bacteriochlorophyll in, 
639, 641 
bacteriophenophytin in, 
639 


quinones in, 637, 638 
reaction centers of, 635, 
637 
Rhodopsin 
energy transfer in 
as acceptor, 826 
as ruler, 821, 825 
and shape, 832, 833 
labeling of, 830-32 
and proton transport, 945 
shape of, 832, 833 
Rhodospirillum rubrum 
photosynthesis in 
reaction centers in, 635, 
637 
ubiquinone in, 638 
Rho factor 
levels of, 987 
model of, 981 
movement of, 981 
mutations in 
allele specificity of, 986, 
987 
leaky, 987 
lethality of, 987, 988 
NTPase of, 979-81 
purification of, 979 
and transcription termina- 
tion 
and antitermination, 989- 
93 
in bacteriophage A, 970- 
79 
mechanism of, 979-81 
model of, 982-86 
and mutations, 986-89 
and N gene product, 989 
and NTPase, 979-81 
ribosomes in, 982-86 
and RNA polymerase, 969, 
986 
and secondary structure, 
980, 981, 993, 994 
Ribonuclease 
mechanism of, 1069 
stereochemistry of, 1069 
structure of 
and diagonal diagram, 
268 
homologous, 267 
prediction of, 253, 267 
B-sheet in, 255 
B turns in, 270 
Ribonuclease [IV 
and poly A, 1984 
Ribonuclease H 
in mutant, 300 
and replication complexes, 
280 
of retroviruses, 50, 52 
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Ribonucleoside diphosphate 
reductase 
and DNA replication, 290 
inhibition of, 290 
Ribosomal RNA 
in differentiation, 433 
function of 
and mRNA binding, 234 
in protein synthesis, 234, 
235 
and structure, 234 
genes for 
cloning of, 610, 611 
in plasmids, 283 
replication of, 295, 296 
sequence of, 618, 620, 621 
protein interactions of 
and protein-RNA complexes, 
237-40 
and reconstitution, 235-37 
and RNA conformation, 
236 
and topography, 235, 237- 
41 
and protein synthesis, 234, 
235 
5S 
evolution of, 243 
genes for, 618, 620, 621 
in retroviruses, 45 
structure of, 232 
and tRNA binding, 234 
16S 
cross-linking of, 240 
evolution of, 243 
mRNA binding of, 234 
protein binding of, 235, 
236, 238-41 
structure of, 227, 232-34 
18S, 1092 
23S 
protein binding of, 236-39 
structure of, 232 
structure of 
and isolation procedure, 
233, 236 
and protein binding, 235- 
41 
in ribosomes, 233 
5S, 232, 243 
16S, 227, 232-34, 243 
23S, 232 
secondary, 232, 233 
tertiary, 234 
synthesis of, 727 
Ribosomes 
in collagen synthesis, 144, 
145 
electron microscopy of 
antibody complexes of, 
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222-28 
dimethyl adenine in, 227 
and energy transfer, 839 
energy transfer in 
and protein separation, 838, 
839 
as ruler, 821 
eukaryotic 
and initiation factors, 1090, 
1093-99 
mRNA binding by, 1089- 
92 
proteins of, 242 
structure of, 1089 
membrane bound 
proteins synthesized by, 
506, 507, 937 
mRNA binding of 
and ALSV RNA, 44 
and 5'-cap, 1089-91 
efficiency of, 1098 
and initiation factors, 1089, 
1090, 1093-99 
and mRNA sequences, 1091- 
93 
in prokaryotes, 1088, 1089 
neutron scattering of, 230, 
231, 839 
phosphatidylserine synthe- 
tase of, 177, 178 
proteins of 
antibodies to, 225, 242 
cross-linking of, 228-30 
in eukaryotes, 242 
and fluorescence labels, 
231, 232 
and heterogeneity, 228 
homology of, 219, 242, 
243 
immune electron micros- 
copy of, 222-28 
isolation of, 219 
and membrane binding, 
507 
mutants in, 220-22 
native, 219 
and neutron scattering, 
230, 231, 839 
properties of, 220-22 
and reconstitution, 235- 
37 
and RNA, 227, 231, 235- 
41 
RNA binding of, 235 
30S, 219, 220 
50S, 219, 221 
sequences of, 219, 242 
shape of, 220-22, 225, 227, 
228, 231 
topography of, 222-32 


in protein synthesis 
of membrane proteins, 
506, 507 
release of, 982-84 
rRNA in, 234, 235 
reconstitution of 
and assembly, 237 
assembly map of, 236 
and rRNA, 236 
30S subunits of, 235, 236 
50S subunits of, 236, 237 
RNA of 
cross-linking of, 240, 
241 
function of, 234, 235 
and kethoxal treatment, 
233 
protein interactions of, 
235-41 
and protein synthesis, 234, 
235 
and reconstitution, 235- 
37 
in retroviruses, 45 
and ribosomal proteins, 
235-41 
5S, 45 
secondary structure of, 
232, 233 
structure of, 227, 231-34 
and topography, 235, 237- 
41 
30S subunit of 
electron microscopy of, 
222-28, 839 
fluorescence of, 231, 838 
structure of, 222-28, 235, 
838, 839 
50S subunit of 
structure of, 222-28, 236, 
839 
structure of 
and activity, 228 
antigenic sites in, 224- 
28 
electron microscopy in, 
222-28, 839 
and evolution, 242-44 
in eukaryotes, 241, 242 
and fluorescence, 231, 
838, 839 
and heterogeneity, 228 
and immune electron 
microscopy, 222-28 
and kethoxal treatment, 
233 
models of, 223-26 
and neutron scattering, 
230, 231, 839 
proteins of, 219-32 


reconstitution of, 235-37 
RNA in, 227, 231-34 
70S, 225, 233 
shape of, 223 
30S subunit of, 222-24, 
233 
50S subunit of, 223, 225- 
27 
topography of, 222-32 
and transcription 
and antitermination, 993 
release of, 982-84 
and Rho factor, 982-84 
Ribulose diphosphate carbox- 
ylase 
mechanism of, 916 
monooxygenase activity of, 
916 
Rifampicin 
and membrane protein syn- 
thesis, 505 
Rifampin 
and DNA synthesis, 1166 
RNA polymerases 
and DNA conformation, 457, 
473 
and DNA synthesis 
in colicin E1, 1180-82 
and dnaA gene, 1166 
and priming, 1170, 1171, 
1181, 1182 
energy transfer in, 821 
mechanism of, 1069, 1070 
and replication complexes, 
280 
and retrovirus RNA synthe- 
sis 
polymerase II in, 57 
templates for, 457 
and T7 gene 4 protein, 469 
in transcription 
and antitermination, 993 
and mutations in, 986 
and Rho, 972, 979, 981, 
983, 988 
and symmetry, 975 
and termination, 968, 975, 
981, 983, 986 
of VLDL mRNA, 761 
RNA synthesis 
adenosine effect on, 666 
and cell cycle, 727-29 
and differentiation, 427, 431, 
433-35 
and nerve growth factor, 
206, 211 
and phospholipid synthesis, 
182 
in retroviruses 
and cell division, 58 





and glucocorticoids, 60, 
61 

initiation of, 57, 58 

integrated DNA in, 56 

regulation of, 59 

and RNA polymerase II, 
57 

and splicing, 60 

and translation, 58 

see also Transcription 


Rous sarcoma virus 


membranes of 

electron microscopy of, 
485 

lipopolysaccharide of, 485, 
504, 518 

lipoprotein of, 486 

matrix protein of, 490 

organization of, 518 

and permeation, 521 

phospholipids of, 485 

proteins of, 485-526 
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Serine hydroxymethylase 


formation of, 545, 546 
repression of, 546 


Serotonin 


and ACTH release, 93 

and growth hormone release, 
112 

as neurotransmitter, 112 

and PRF release, 100 

and prostaglandin synthesis, 
1006 


mRNA of 
initiator codon of, 1091 
sequence analysis of, 626 


separation of, 484 
regulation in 
of cysteine biosynthesis, 


release of, 1018, 1020 
B-Sheets 

definition of, 256 

prediction of 


and Spleen Focus- Forming 547 


virus, 424 
Rubredoxins 
phylogenetic studies of, 270 


s 


Saccharomyces cerevisiae 
DNA polymerases of, 281 
DNA synthesis mutants of, 

299 

Salmonella typhimurium 

amino acid biosynthesis in 


branched-chain, 565, 566 
cysteine, 547, 548 
histidine, 591-96 
methionine, 558, 560 
phenylalanine, 579 
proline, 537 
serine, 545 
threonine, 553, 561 
tryptophan, 583, 584 
tyrosine, 579 
valine, 566 
anthranilate synthase of, 
583 
galactose binding protein of 
conformational changes in, 
833 
fluorescence of, 825, 833 
glutamate dehydrogenase of, 
1131 
glutamate synthase of, 1133 
glutamine synthetase of 
adenylylation of, 1139 
and GS transcription factor, 
1149, 1150 
mutants in, 1140, 1141 
regulation by, 1149 
histidine biosynthesis in 
genetic analysis of, 591, 
592 
model of, 595, 596 
and ppGpp, 594-96 
regulation of, 591-97 
tRNA in, 592-95 


of histidine synthesis, 591, 
592 
of isoleucine biosynthesis, 
565, 569 
of methionine biosynthesis, 
560 
of proline biosynthesis, 
537 
of serine biosynthesis, 
545 
of serine hydroxymethyl- 
ase, 546 
of threonine biosynthesis, 
553, 561 
of tryptophan biosynthesis, 
583, 584 
of valine biosynthesis, 566 
threonine deaminase of, 
565 
trp operon of, 628 
Sandhoff-Jatzkewitz disease, 
696, 702 
Sarcoplasmic reticulum 
ATPase of 
and calcium transport, 
957-59 
fragments of, 958 
lipid requirement of, 959 
Satellite tobacco necrosis 
virus 
RNA of 
5'-end of, 1086 
translation of, 1086, 1089 
Secretin 
release of, 90, 91, 113 
Semliki forest virus 
mRNA of, 1093 
Serine 
biosynthesis of 
control of, 545, 546 
pathway of, 544 
Serine deaminase 
regulation of, 1151 
Serine dehydrase 
stereochemistry of, 922 


in adenylate kinase, 263, 
264 
and conformational poten- 
tials, 257, 258 
and hydrophobic residues, 
256 
in lysozyme, 264-66 
problems in, 255, 271 
rules for, 257, 259 
and #-turns, 259, 260, 
271 
and zonal distributions, 
261, 262 
Simian virus 40 
see SV40 virus 
Sindbis virus 
and host protein synthesis, 
1113 
mRNA of, 1093 
Somatomedins 
and insulin structure, 202, 
203 
Somatostatin 
action of 
analogues of, 91, 118-21 
and carbohydrate absorp- 
tion, 116 
in central nervous system, 
115 
in gastrointestinal tract, 
114-17 
in hormone release, 90, 
91, 114-16 
mechanism of, 118 
in pituitary, 114, 115 
and prolactin secretion, 
102, 114 
selective, 119 
and TRH, 98, 114, 115 
analogues of, 118-21 
and GH-RF purification, 
112 
as GH-RIH, 113 
half-life of, 116, 119, 120 
isolation of, 113 
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localization of, 91, 113, 
115-17 
as neurotransmitter, 117 
precursors of, 114 
radioimmunoassay of, 117, 
120, 121 
secretion of, 117, 118 
and somatostatinomas, 116 
structure of, 90, 113, 114 
Sparsomysin 
and membrane protein syn- 
thesis, 505 
Spectrin 
in differentiation, 431 
Sphingolipidoses 
and activator proteins, 693- 
95 
animal models of, 707, 708 
chemistry of, 689 
and detergents, 692, 693 
diagnostic tests of 
by amniocentesis, 699, 
700 
in heterozygotes, 698-700 
prenatal, 699-701 
substrates for, 697-700 
enzymology of 
and cell hybridization, 696 
and enzyme defects, 690, 
691, 695, 696 
and regulatory mutations, 
708 
table of, 690, 691 
regulatory mutations in, 
708 
reviews of, 688 
table of, 690, 691 
therapy of 
and animal models, 707, 
708 
and blood-brain barrier, 
705, 706 
and CNS damage, 705, 706 
by enzyme replacement, 
701-5 
and genetic counseling, 
705 
organ allografts in, 701 
Sphingolipids 
biosynthesis of, 689 
degradation of, 689, 692-95 
nomenclature of, 689 
Sphingomyelin 
in Niemann-Pick di 
690, 691 
structure of, 689 
Sphingomyelinase 
and Ni Pick di 
690, 691, 708 
Sphingosine 











structure of, 689 
Spleen focus-forming virus 
and erythropoietin, 442 
and Friend leukemia virus, 
424, 425 
host range of, 425 
isolation of, 424 
Steroidogenesis 
adenosine effect, 673, 678 
Storage pool disease, 1021 
Succinic dehydrogenase 
localization of, 885 
in membranes, 166 
Succinyl CoA:3-ketoacid CoA 
transferase 
mechanism of, 1061, 1062 
Sucrose phosphorylase 
and glucosyl transfer, 17 
mechanism of, 1038 
Sulfatidase 
and metachromatic leukodys- 
trophy, 690, 691 
Sulfite oxidase 
action of, 915 
evolution of, 916 
Superoxide dismutase 
conformation of 
and domains, 268 
prediction of, 267, 268 
SV40 virus 
DNA of 
early melting regions of, 
453 
gene overlap in, 621-23 
isolation of, 609 
mapping of, 610, 621, 
622 
and nucleosome structure, 
458 
sequence analysis of, 621- 
23 
superhelix in, 458, 472 
DNA replication in 
electron microscopy of, 
305, 306 
intermediates in, 288 
origin of, 286, 292, 734 
semidiscontinuous, 287, 
288 
and T-antigen, 293, 294 
termination of, 286 
unidirectional, 285 
mRNA of 
and interferon, 1112, 
1113 
methylation of, 1088, 1113 
sequences of, 621-23 
splicing of, 1083 
transiation of, 1089, 1093 
proteins of, 621 


T-antigen of, 293, 294 
y 


Tay-Sachs disease 
carriers of, 698 
defect in, 691, 698-700 
diagnosis of, 698-700 
enzyme replacement in, 701, 
702 
lipid accumulation in, 691 
symptoms of, 690 
therapy of, 701, 702, 707 
Tay-Sachs variant 
defect in, 691, 696 
enzyme replacement therapy 
in, 702 
globoside in, 690, 691, 702 
lipid accumulation in, 691 
and Sandhoff-Jatzkewitz 
disease, 696 
symptoms of, 690 
TEMPO, 373, 375 
Tetracycline 
and membrane protein syn- 
thesis, 505, 506 
Tetrahymena pyriformis 
DNA polymerase of, 282 
Thermolysin 
energy transfer in 
metal in, 835 
as ruler, 821 
Thiobacillus thiooxidans 
ATP of, 26 
Thioredoxin 
conformation of, 267 
in sulfate reduction, 547, 
548 
Threonine 
biosynthesis of 
aspartokinase in, 552, 553, 
562 
control of, 553, 561-63 
pathway of, 551, 561 
Threonine deaminase 
and ilv gene regulation, 572, 
573 
and isoleucine biosynthesis, 
565 
mechanism of, 889 
regulation of, 565, 566 
stereochemistry of, 922 
suicide substrate for, 924 
Thrombasthenia Glanzmann, 
1020 
Thrombin 
antithrombin interaction of, 
401 
Thromboxanes 
assay of 





in vivo, 1011 
in multiple ion analysis, 
1007, 1008 
by radioimmunoassay, 1010, 
1011 
biosynthesis of 
enzymes of, 999, 1001, 
1002 
inhibitors of, 1003, 1004 
from prostaglandin endo- 
peroxides, 1001, 1002, 
1004, 1005 
nomenclature of, 1004 
in platelets, 1018 
Thromboxane synthase 
in disease, 1020, 1021 
inhibitors of, 1003, 1004 
in platelets, 1001, 1002, 
1019 
reaction catalyzed, 999 
Thyroid stimulating hormone 
and prostaglandin synthesis, 
1015 
Thyrotropin 
in hypothyroidism, 115 
release of 
and cyclic AMP, 97 
and somatostatin, 90, 91, 
113-15 
and thyrotropin releasing 
hormone, 95-98 
Thyrotropin releasing hormone 
action of, 95-98 
analogues of, 97, 98 
biosynthesis of, 97 
clinical use of, 98 
and growth hormone release, 
96, 112 
isolation of, 90, 95 
localization of, 91, 96 
as neurotransmitter, 96 
nomenclature of, 92 
and PRF, 99 
receptors for, 97, 98 
and somatostatin, 98, 114, 
115 
structure of, 90, 95 
and thyroxine, 95, 96 
Thryoxine 
and prolactin release, 100 
and TRH action, 95, 96 
Tobacco mosaic virus 
protein of, 269 
RNA of, 1093 
Transaminases 
and alanine synthesis, 574 
and aspartate biosynthesis, 
550, 551 
in branched-chain amino 
acid synthesis, 568 


in E, coli, 550, 551, 574, 
581, 582 
in phenylalanine synthesis, 
581, 582 
regulation of, 582 
in tyrosine synthesis, 581, 
582 
Transcarboxylase 
biotin peptide of, 1064 
mechanism of, 1063, 1064 
Transcription 
and antitermination 
bypass of, 992, 993 
efficiency of, 991, 992 
host factors in, 992 
mechanism of, 993, 994 
models of, 993, 994 
N gene of, 989-93 
sites of, 989, 990 
of bacteriophage A 
and antitermination, 989- 
93 
products of, 970, 971 
and Rho factor, 970-79, 
987 
termination of, 969-79, 
986, 987 
and terminators, 973 
and DNA synthesis, 1166 
initiation of, 979, 1085-88 
and insertion elements, 982, 
984, 985, 990 
in vitro, 968, 969 
mRNA in 
capping of, 1085-88 
modification of, 1082-88 
poly A of, 1083-85 
processing of, 1082-85 
splicing of, 1082-84 
and polarity, 982, 984, 985, 
990 
punctuation signals in, 968, 
969 
regulation of 
and antitermination, 989- 
94 
autogenous, 1153 
by glutamine synthetase, 
1144-53 
and ppGpp, 985 
and Rho factor, 969-89 
and RNA accessibility, 
982 
termination in, 967-94 
in trp operon, 985 
and Rho factor 
and antitermination, 989- 
93 
in bacteriophage A, 970- 
79 
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mechanisms of, 979-81 
model of, 982-86 
in mutants, 986-89 
and N gene product, 989- 
93 
and NTPase, 979-81 
and ribosomes, 982-86 
and RNA polymerase, 969, 
986 
and secondary structure, 
980, 981, 993, 994 
termination of 
and antitermination, 989- 
94 
in bacteriophage A, 969-79, 
986 
in GC-rich sequences, 972, 
974 
in vitro, 968, 969 
in vivo, 982 
model of, 982-86 
mutations in, 986-89 
nature of, 968, 969 
and NTPase, 979-81 
and polarity, 982-86 
review of, 968 
Rho-dependent, 970, 972- 
74, 982-86 
Rho-independent, 969-72, 
974 
and ribosomes, 982-84 
sequences of, 974-79 
and substrate starvation, 
972, 981 
Transferrin 
energy transfer in 
metal in, 834, 835 
as ruler, 821 
Transfer RNA 
compartmentation of, 1115 
conformational transitions 
in, 840 
energy transfer in 
as ruler, 821 
and solution structure, 
839, 840 
and Y base, 826 
fluorescent labeling of, 830 
genes for, 627, 628 
glutamyl, 1156 
and interferon action, 1111, 
1112 
populations of, 1115 
in regulation 
of arginine synthesis, 
541 
of asparagine synthesis, 
552 
of glutamine synthetase, 
1156 
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of histidine biosynthesis, 
592-95 
of leucine biosynthesis, 
569, 573 
of serine synthesis, 545 
of threonine synthesis, 562 
of tryptophan synthesis, 
585, 586, 588 
in retroviruses 
and genome structure, 43, 
44 
and initiation, 49 
isoacceptors in, 45 
and mRNA translation, 
44 
as primer, 43, 49 
ribosomal binding of 
and initiation factors, 1090, 
1094, 1095 
and rRNA, 234 
synthesis of, 727 
for tryptophan, 985 
Transformation 
of D. pneumoniae, 867, 868 
Transglutaminase 
in protein labeling, 830 
Translation 
initiation factors in 
and cap binding protein, 
1090, 1095, 1096 


in development, 1100 
function of, 1090, 1093-99 
and hemin-controlled re- 


pressor, 1102, 1103 
nomenclature of, 1090 
phosphorylation of, 1104 
and ribosome binding, 

1093 
and selection, 1095-98 

and interferon 
and 2', 5'-adenosine diphos- 

phate, 1110 
discrimination by, 1112, 

1113 
in elongation, 1111, 1112 
inhibition of, 1108 
inhibitory complex in, 

11110 
in initiation, 1111 
potentiation of, 1108 
and protein phosphoryla- 

tion, 1109, 1110 
steps inhibited, 1111, 1112 
and tRNA, 1111, 1112 

mRNA in 
capping of, 1086, 1089-92 
and initiation, 1089-99 
and initiation factors, 1090, 

1093-99, 1103 
and interferon, 1110-12 


monocistronic, 1092, 
1093 
and mRNP particles, 1099, 
1100 
oligonucleotide inhibition of, 
1110 
in reticulocytes 
and double-stranded RNA, 
1106-8 
glutathione in, 1105 
and hemin-controlled re- 
pressor, 1102-4 
hemin mechanism in, 
1105 
inhibitors of, 1105, 1106 
see also Protein synthesis 
Transport 
of adenosine, 657-59, 677, 
678 
of alanine, 945 
of amino acids 
alanine, 945 
cystine, 950 
glutamate, 936, 945 
and y-glutamyl transfer- 
ase, 960, 961 
leucine, 936 
lysine, 950 
proline, 946 
of anions, 952, 953 
and ATPase 
of sarcoplasmic reticulum, 
957-59 
sodium-potassium, 955- 
bacterial 
of alanine, 945 
anomalous, 950, 951 
and binding proteins, 938, 
946-50 
classes of, 937-39 
of dicarboxylic acids, 943- 
45 
energy for, 938, 939 
of glutamate, 945 
and group translocation, 
937, 938 
lactose permease, 939- 
43 
membrane bound, 937-46 
B-methyl galactoside sys- 
tem of, 948-50 
of proline, 946 
steady state in, 938 
binding proteins in 
affinity of, 950 
and chemotaxis, 948, 949 
and energy source, $38 
function of, 947 
and membrane carriers, 
947 


and methyl galactoside 
system, 948-50 
and periplasmic space, 
946 
of calcium, 957, 959, 960 
and cell cycle 
and phosphorylation, 725 
role in, 724-26 
of cholesterol, 405 
of cystine, 950 
of cytoplasmic binding, 
935 
of deoxyadenosine, 657-59 
of dicarboxylic acids, 943, 
944 
of diglycerides, 796 
of ecdysone, 798, 799 
energy for, 938 
of glutamate, 936, 945 
of glutamic acid, 1151 
by group translocation 
definition of, 937 
energy for, 938 
of hexoses © 
carrier in, 951, 952 
inactivation of, 892 
turnover of, 952 
of juvenile hormone, 797, 
798 
of lactose 
in E, coli, 167-70 
induction of, 167, 168 
and membrane lipids, 167- 
70 
M protein in, 169 
lactose permease in 
complexity of, 940, 941 
and direction, 942, 943 
and energy source, 941- 
43 
and M protein, 939 
and proton transport, 939, 
940, 943 
Vmax of, 939 
LDL in, 405 
of lipids, 752 
of lipoprotein lipase, 766 
lipoproteins in, 752 
of lysine, 950 
of maltose, 497, 519, 524, 
950 
in mammalian systems 
of anions, 952, 953 
and ATPases, 955-59 
and binding proteins, 959, 
960 
and y-glutamyl cycle, 960, 
961 
hexoses in, 951, 952 
and hydrolyases, 960 





mitochondria, 953-55 
model of, 951 
red cells, 951-53 
and sodium transport, 
959 
membrane-bound 
of alanine, 945 
definition of, 937 
of dicarboxylic acids, 943- 
45 
of glutamate, 945 
lactose permease in, 939- 
43 
of proline, 946 
B-methyl galactoside system 
in 
ATP in, 948 
and chemotaxis, 948, 949 
and galactose binding pro- 
tein, 948 
genetics of, 948, 949 
model of, 949, 950 
in mitochondria 
of adenine nucleotides, 
953, 954 
and oxidative phosphoryla- 
tion, 955 
of phosphate, 954, 955 
multiple systems in 
and allosteric models, 936 
for galactose, 935 
for glutamate, 936 
for leucine, 936 
of phosphate, 954, 955 
in plants, 934, 935 
of potassium, 950, 951 
of procollagen, 149 
of protons, 935, 939-41, 
945 
of putrescine, 725 
reconstitution of 
for adenosine nucleotides, 
954 
and ATPase, 956 
and binding proteins, 947 
for hexoses, 952 
and membrane proteins, 
934, 952 
for phosphate, 954 
in red cells 
of anions, 952, 953 
of hexoses, 951, 952 
of sugars 
and cell cycle, 724, 725 
and DNA synthesis, 725 
of uridine, 725 
in vesicles 
of adenine nucleotides, 
954 
of hexoses, 952 


and lactose permease, 
941-43 
and orientation, 934 
of phosphate, 954 
Triose phosphate isomerase 
conformation of, 268, 269 
evolution of, 1039 
mechanism of, 1039, 1047, 
1048, 1051 
perfection of, 1039 
tRNA-nucleotidyltransferase 
mechanism of, 1069, 1070 
Tropomyosin 
and membrane lipoprotein, 
494 
Troponin 
conformation of, 268 
Trypsin inhibitor 
structure of, 260 
Tryptophan 
biosynthesis of 
genetic studies of, 584- 
90 
pathway of, 576, 582, 583 
ppGpp effect, 588 
regulation of, 583-90 
and trp operon, 584-89 
degradation of, 1147, 1150 
tRNA for, 985 
Tryptophanase 
mechanism of, 921 
stereochemistry of, 922 
suicide substrate for, 924 
Tryptophan operon 
attenuation of, 985, 986 
leader sequence in, 985 
mRNA of 
control of, 584-89 
and transcription termina- 
tion, 586-89 
operator region of, 628 
and Rho factor, 984 
transcription of, 971, 976, 
978 
Tryptophan synthetase 
stereochemistry of, 922, 
923 
suicide substrate for, 924 
Tubulin 
mRNA of, 1098 
phosphorylation of, 741 
synthesis of, 741 
Tunicamycin 
and procollagen synthesis, 
148-50 
Tyrosine 
biosynthesis of 
pathway of, 576, 578-80 
regulation of, 575, 579, 
580 
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transaminases in, 581, 
582 
Tyrosine hydroxylase 
activation of, 909 
induction of, 209, 210 
Tyrosine phenol lyase 
stereochemistry of, 922 
Tyrosyl-tRNA synthetase 
domains of, 269 


U 


Unwinding enzyme 
and replication complexes, 
280 
Ustilago maydis 
DNA polymerase of, 282 
DNA replication in 
and DNA polymerase, 282, 
299 
mutants in, 299, 300 
helix destabilizing protein 
of, 851 
mismatch repair in, 871 


Vv 


Vaccinia virus 
DNA swivelase, 466 
and host protein synthesis, 
1113, 1115 
Valine 
biosynthesis of 
pathway of, 563, 564 
regulation of, 566, 568-73 
threonine deaminase in, 
565 
Vasopressin 
and ACTH release, 93 
and CRP, 93 
and growth hormone release, 
112 
and prolactin release, 100 
and prostaglandin synthesis, 
1006 
Verner-Morrrison syndrome, 
116 
Very low density lipoproteins 
apoproteins of, 753, 763 
biogenesis of 
estrogen in, 761, 762 
mRNA in, 761 
site of, 762, 763 
function of, 752 
in hypertriglyceridemia, 
767 
metabolism of 
apoprotein in, 761, 762, 
767 
catabolism, 769-71 
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and LDL formation, 769, 
770 
lipid exchange in, 764 
lipoprotein lipase in, 766, 
769 
site of, 762, 763 
secretion of, 761, 763 
structure of, 760 
Vesicular stomatitis virus 
in complementation, 70 
and host protein synthesis, 
1113, 1115 
mRNA of 
capping of, 1086 
initiator codon of, 1091, 
1097 
Visna virus 
DNA synthesis in, 52 
Vitamin B 
in deoxynucleotide formation, 
29 
discovery of, 10 
and gene dosage effect, 503 
and hydrogen transfer, 28, 
29 
identification of, 27 
and light, 28 
in methionine biosynthesis, 
559, 561 
receptors for, 495, 496, 
519 
transport of, 960 
Vitamin K 
in carboxylase action, 917, 


918 
Vitellins 
as lipoglycoprotein, 794 
properties of, 784, 785, 
790 
Vitellogenin 
composition of, 794 
and diglyceride transport, 
796 
discovery of, 784 
as lipoglycoprotein, 794 
literature on, 785-89 
in males, 795 
properties of, 785, 790, 
794 
subunits of, 794 
synthesis of, 795 
uptake of, 795, 796 
and vitellin, 784 


>. 4 


Xanthine dehydrogenase 
specificity of, 25 
and xanthine oxidase, 903 
Xanthine oxidase 
in adenosine metabolism, 
658 
flavin in, 903 
Xeroderma pigmentosum 
DNA replication in, 297 
X-ray diffraction 
of acetylcholine receptor, 
338 


of collagen, 131 
of enzyme intermediates, 
1037 

of glycosaminoglycans, 393 
of insulin, 254 
of nerve growth factor, 198 
of ribosomal proteins, 222 
of rRNA, 233 

X-ray scattering 
measurement of, 361 
of membranes, 362, 363 
of rhodopsin, 833 


Y 


Yeast 

aspartokinase of, 556 

carbamyl phosphate synthe- 
tase in, 538 

histidine gene of, 596 

isoleucine synthesis in, 
573 

lysine biosynthesis in, 543 

methionine biosynthesis in, 
561 

sulfate reduction in, 549 

threonine deaminase of, 
565 

valine synthesis in, 573 


Z 


Zinc 
in nerve growth factor, 195 








